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ABSTRACT 
AN INTERRELATED APPROACH TO 
TEACHING MATHEMATICS IN SECONDARY SCHOOLS 
by RM Bond 
CAMET 
(Centre for Advancement of 
Mathematical Education in Technology) 
Loughborough University of Technology 
This thesis is primarily concerned with the production and 
evaluation of ideas and materials, based upon an interrelated 
approach to teaching, which is aimed at arousing curiosity 
and interest in pupils in secondary schools from the age of 
fourteen upwards. 
A case is presented for the consideration of such an approach 
and a brief account given of how early ideas were formulated. 
These ideas resulted in the establishment of positive guide- 
lines and strategies upon which the research was to be based. 
Much emphasis is placed on the significance of effective and 
attractive written materials for pupils with one chapter 
being specifically aimed at outlining important aspects of 
general module preparation. 
The thesis presents in some detail evaluations of trials 
carried out with groups of students studying a variety of 
topics involving mathematical principles. 
It attempts to describe the successes and failures of various 
modules of study devised during the research programme and 
takes special account of comments made by pupils and staff 
who participated in trials. 
With the recommendation for a new approach to teaching, 
effective in-service training of teachers is an essential 
exercise. Various in-service training programmes organised 
for teachers and ideas produced during these sessions by 
enthusiastic, stimulated participants are reported. In 
addition, the thesis contains proposals for the establish- 
ment of a professional centre for mathematical education in 
schools and colleges within Leicestershire where ideas 
produced from research projects such as this can be extended, 
developed fully and subsequently disseminated in an effective 
manner. In conclusion, the achievements of the research 
programme are discussed and recommendations and suggestions 
made for wider use of the interrelated approach to teaching 
in secondary schools. 
Key words 
Secondary schools, teaching strategies, team teaching, 
interrelated teaching, teaching modules, mathematical 
education, communication, Aeacher training, training officers. 
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CHAPTER 1 
BACKGROUND AND OVERVIEW 
1.1 Introduction 
Holt (1) poses the question "Why do children fail". He gives 
his explanation as: 
"They fail because they are afraid, bored and confused. They 
are afraid, above all else, of failing, of disappointing or 
displeasing the many anxious adults around them whose limitless 
hopes and expectations for them hang over their heads like a 
cloud. They are bored because the things they are given and 
told to do in school are so trivial, so dull and make such 
limited and narrow demands on the wide spectrum of their 
intelligence, capability and talents. They are confused 
because most of the torrent of words that pours over them in 
school makes little or no sense. It often flatly contradicts 
other things they have been told, and hardly ever has any 
relation to what they really know - to the rough model of 
reality that they carry around in their minds. " 
In his summary (p 166), he sadly concludes: 
"We encourage children to feel that the end and aim of all 
they do in school is nothing more than to get a good mark in 
a test, or to impress someone with what they seem to know. 
We kill not only their curiosity but their feelings that it 
is a good and admirable thing to be curious, so that by the 
age of ten most of them will not ask questions and will show 
a good deal of scorn for the few who do. " 
Perhaps the ways to overcome. situations such as this might be 
suggested by pupils themselves. One suggestion comes from a 
seventeen year old boy whose ideas for schools of the future 
are quoted by Blishen (2): 
"The object is to promote preative ability in the individual, 
and not simply to present facts. In the future the school 
will try to present material so that the student will become 
deeply involved and interested in his work; for the student 
who enjoys his work is always the one who makes good progress 
and understands his work as opposed to simply learning it. 
To this end there would be no such things as set 'lessons' 
and boundaries between subjects would be freely crossed. 
Now, the development of creativity is a difficult task and 
cannot be taught in the conventional sense. A mind cannot be 
made to produce creative thoughts; it can only be shownt 
and given practice in the conditions which are likely to 
produce creativity ... 11 
This thesis describes work carried out in schools which attempts 
to arouse interest and curiosity in pupils. All the work which 
was developed and tested contained, in varying degrees, aspects 
of mathematics which were interrelated with other areas of the 
curriculum. Wherever possible teaching topics have been given 
a sense of realism by the involvement of personnel from 
commercial and industrial companies. 
1.2 Education At Secondary Level: Some Observations 
Any new initiative in terms of educational innovation requires 
a reasonable amount of support in terms of staff time and 
money if a fair evaluation of a proposal is to take place. 
In 1986 most teachers find the debate centred upon educational 
change both stimulating and worthwhile. It has become apparent, 
however, over the past few years, that without adequate support 
for new courses, problems are arising and will continue to do 
so in the future. In his presidential address to the Annual 
Conference of the National Association of Schoolmasters/ 
Union of Women Teachers, Boone (3) sums up the thoughts of 
many teachers concerning the sea of innovation currently in 
the pipeline: 
"Money will have to be made available to provide a proper 
base for all our schools to ensure that there is an adequate 
level of staffing to meet existing requirements. L let alone 
all the new initiatives which Sir Keith produces. Review of 
the 5- 16 curriculum, major changes in exams, GCSE with its 
massive workload implications, CPVE, AS Levels, pupil profiles, 
graded tests, TVEI, not to mention curricular changes in 
multi-cultural education, new technology, craft, design and 
technology, science in primary schools and a systematic review 
of existing curricular areas already published and there are 
others on the way. " 
Hargreaves (4) puts some of the blame for increased pressures 
on teachers down to the reorganisation of secondary education 
into comprehensive schools. The reorganisation has, he says: 
11 been accompanied by a startling dissensus on educational 
matters. Primary schools have, for the most part, been left 
to get on with their work in relative peace, but almost every 
aspect of secondary education has been the subject of dispute, 
bitter fighting and (too often) uninformed debate. " 
There is an increasing awareness amongst teachers that current 
rates of change within education necessitates dialogue between 
teachers. In the interests of both pupils and teachers, time 
has to be found for cross-curricula exchanges especially in 
relation to mathematics, science, technology and design in 
order that discussions regarding method, approachest content, 
context and assessment can be discussed. This is not a new 
idea and was strongly advocated by Matthews and Seed (5) 
in 1970 who described co-existence between some teachers in 
mathematics and science curriculum areas as "you stay in your 
corner and I'll stay in mine". Lack of co-operation, they 
say, can lead to disharmony amongst teachers with comments 
occurring such as "Why haven't they done ratios? " and "They 
don't know aboutTrIl. 
1.2.1. Dialogue Between Pupils And Teachers 
In an editorial in Education and Training (6), youth problems 
in the western world can, they say, be evidenced from: 
11 - high truancy and drop out 
- the failure in many cases to provide opportunities for 
school leavers to develop useful work habits 
- the absence among too many youngsters of the requisite 
basic skills in literacy and numeracy 
- the failure to create other forms of service opportunities 
for young people. " 
In the United States, the Carnegie Council issued a report 
"Giving Youth A Better Chance: Opportunities For Education, 
Work And Service. " The report ( 6) states that the Council 
found that both junior and senior high school students: 
"are getting little out'of school because they simplydo not 
see the relevance to their future lives of what the school is 
attempting to teach them. " 
Furthermore the report concluded: "There has been too much 
emphasis, in our judgement, on targeting programmes to the 
disadvantaged. " 
There appears to be a need, therefore, for teachers to have 
the time and support to be able to look at both teaching 
content and teaching process. An integral part of this is 
to take note of the feeling and experiences of pupils in 
order that effective communication between teacher and pupil 
can take place. As Downey and Kelly (7 ) suggested: 
"The kind of verbal interaction that goes on in school suggests 
that learning is inevitably a social process where each 
individual concerned is striving to incorporate new meanings 
into his own frame of reference. One of the teachers' tasks 
then is to create appropriate opportunities for children to 
do this; by providing situations where an exchange of 
experience is possible through language and other kinds of 
activity, he is facilitating the process of interaction which 
is all-important in a real learning situation. " 
Larcombe (8 ), when discussing learning difficulties in 
mathematics, advocates that teacher dialogue with pupils is 
essential if meaningful tasks are to be organised for them in 
the classroom situation: 
"Those who set a lot of store by 'making the mathematics 
relevant' by making it environmental or based upon the world 
of work or sport are in danger of finding that their eyes are 
focused on quite different things to those of their pupils. 
It is easy to compose a list of things that we think pupils 
'ought' to find interesting or 'necessary, to their lives, 
but those teachers who have spent time listening to their 
pupils and talking about the world as they see it, will have 
found that there is an enormous margin for mismatch. If our 
list does happen to Coincide with the pupil's view of the world 
then motivation may well follow from this relevance. If, 
however, as is all too often the case, we seem to have been 
thinking about a quite different world to that of the pupils 
we are in greatdanger of appearing ignorant or foolish to the 
pupils. " 
Pupils' ideas for modules are recorded in Chapters 4 and 5. 
1.2.2 The TVEI -A Success Story? 
One example which shows that curriculum innovation can work 
successfully is the Technical and Vocational Education 
Initiative (TVEI). This offers four year courses of technical 
and vocational education for students between the ages of 
14 - 18 and'aims to include children of all abilities and 
both sexes. The scale and cost of the "pilot" project is 
itself remarkable, according to Jamieson (9 ), dwarfing 
that of any schools-industry initiative. The Government's 
determination to provide a large and radical initiative to 
change the balance of the curriculum can be seen by the way 
in which the change was instituted. The programme was 
announced in a written answer to a (planted) Parliamentary 
Question. There was no consultation with the usual 
professional interest groups. Moon and Richardson (10) argue 
that: 
"the devisers of the TVEI were seemingly determined to act 
quickly and wanted to avoid having their radical ideas 
smothered in a consultative morass, or at least amended out 
of all recognition. " 
The results within schools have been impressive and, with a 
few exceptions based upon political views, the input of 
financial support welcomed by teachers. The finance awarded 
to schools has resulted in an extra allocation of teachers 
which has supported: 
(a) in-service training courses for content and personal 
development; 
time allocations for course developmentv for example 
for writing materials and preparing practical work; 
(c) administrative roles needed to operate the scheme. 
In addition teachers have seen a huge input into schools of 
modern technological aids especially in respect of 
information technology. 
Courses organised as part of the TVEI have also improved 
personal relationships between teachers and pupils. In a 
recent newsletter, the TVEI co-ordinator at one school 
(source not quoted) spoke with pride about the residential 
experiences organised for the 70 pupils involved in the pilot 
project in the fourth year at the school. She talked about 
the definite improvement in staff-student and student-student 
relationships when they went on the residential experience 
component of the course, each student choosing from one of the 
following options: 
(a) A skiing trip in Scotland, staying in a Youth Hostel; 
(b) Exploring the Midlands canals by canal boat; 
(c) Youth hostelling in Snowdonia; 
(d) Finding out about getting around in London and exploring 
what the city has to offer. 
In her report she said that a maximum of C30 per head was 
allowed from TVEI funding. 
Obviously this was a most welcome and useful exercise. In the 
cold light of reality, however, 70 pupils at C30 per head puts 
a maximum cost of C2100 on the exercise, a figure which is in 
excess of the amount allocated to some large school departments 
for capitation using which they purchase stationerys text books 
and equipment, etc. for over 1300 pupils for a whole yearl 
The TVEI scheme with its funding and support from the 
Government looks certain to succeed and in doing so may 
produce the type of pupil described in "Better Schools" (11): 
"The best secondary schools turn out young people with self- 
confidence, self-respect and respect for others, who are 
enterprising, adaptable and eager to face the demands of the 
adult world, and who are equipped to face it by a sound and 
broad grounding in knowledge, skills and understanding to a 
depth commensurate with their abilities. " 
Perhaps with the TVEI the Government have acknowledged that 
to obtain this sort of young person finance must be made 
available to support projects such as this rather than expect 
teachers to cope with this challenge in addition to their 
existing duties. 
1.3 Author's Background 
After leaving school the author was accepted for a technical 
apprenticeship in mechanical engineering at a large company 
manufacturing hosiery machines. This, and his post 
apprenticeship positions, gave him the opportunity to work in 
many areas of the hosiery machine company alongside a diverse 
range of skilled and unskilled employees from labourers to 
managing directors. In addition to work experience he was 
able to study at a technical college, the results of which 
were subsequently accepted by the Department of Education and 
Science as being of degree equivalence. 
As well as working in the hosiery machine manufacturing 
company, the author gained further experience with companies 
manufacturing cranes, electrical machines and hosiery. 
After ten years in industry the author was accepted for a 
post-graduate certificate in education course in 1973 and, 
following a successful completion of this, has taugh"t' mainly 
mathematics and a small amount of technical drawing in a 
comprehensive upper school which caters for pupils in the 
14 - 18 year old age range. During the course of his teaching 
career the author was fortunate to be able to study for a 
higher degree working under the direction of Professor 
A. C. BajQpji, the award having been conferred in 1978. 
The author believes that the period of time spent in industry 
has given him a broad outlook and helped to provide him with 
a realistic down-to-earth approach to both his teaching and 
his academic studies. 
Teachers, he believes, can learn much from the clever, 
imaginative industrial workers who, though often lacking in 
academic qualifications, apply ingenuity and common sense to 
solve problems. In many cases their team spirit, warmth and 
pride in the product which they are producing create. a most 
pleasant working atmosphere. Perhaps one of the marked 
differences the author has found between industry and 
education is accountability. In industry common phrases are 
to be found such as "time means money" and "waste means money". 
Mistakes and errors of judgement can cost thousands of pounds 
and jobs. In education within schools, some experiments and 
trials which are carried out in haste may have detrimental 
effects upon pupils and yet teachers can sometimes put down 
the errors to inexperience with the conclusion that "they 
should try something else next year". The author values 
greatly the experiences gained in his years spent in industry. 
In his teaching career, the author has become aware of the 
problems faced by many teachers in motivating adolescents 
to achieve goals compatible with their abilities. The research 
work produced enthusiasm and interest-from the author and his 
teaching colleagues when devising student assignments. 
1.3.1 Understanding The Views Of Training Officers 
In 1976/77, as part of his previous M Se research programme, 
the author carried out a survey of opinions of industrial 
training officers regarding the mathematical needs of young 
people entering craft employment. Accompanying a completed 
questionnaire was enclosed a sincere and emotional letter 
from a training officer. He summed up the views of many 
industrialists-consulted during the course of the author's 
current research programme outlined in this thesis. An 
extract from the letter follows. 
: "I am of the considered opinion that the overall abilities - 
numeracy, literacy, etc. - have declined at an alarming rate 
since 1968/69 for two main reasons. 
Social and political influences having produced vast 
school! complexes that leave the individual pupil nothing 
with which to indentify himself, resulting in boredom 
and disinterest 
'. 
This could be reflected in the seemingly 
large staff movements that do take place, my own son 
having had three English teachers - all new - in one year. 
2. The advent of the modern educationalist outlook which 
does not pay due regard to the facts of working life and 
the needs of industrX, and adopts the most unrealistic 
attitudes when attempts are made at serious discussion 
between teachers and industry to try and resolve the 
problems that beset us. 
I have taken part in a number of these latter discussions, and 
find that the only factor, and divisive at that, to emerge is 
that opinions are polarised. 
Industry, I believe, welcomes new approaches and methods 
provided that they are beneficial and necessary, and not merely 
an inferior substitute. I have heard it said that industry 
must follow education. The tragedy is that experiments in 
education affect people for life, and can also affect the 
industrial future of a society in a detrimental manner. It 
would seem that dogma is the main armourment of the 
educationalist and inexperienced young teacher. It does not 
occur to some that in science based industries, dealing in 
matters controlled by scientific laws and facts - and, 
incidentally, backed up by inescapable mathematic proof in 
the 'traditional' sense - that approximations, probabilities 
and general overall concepts are just not on! Basic principles 
have to be understood even to the point that 1+I=2 is 
vital to the efficient running of any business, and that 
communication of any kind between people is just as important. " 
Hopefully some aspects outlined in this training officer's 
comments have been improved with the emergence of such schemes 
as TVEI, CPVE, YTS, etc. where consultative committees 
comprised of members from both industry and education are 
being used. An important element in the research work 
described in this thesis has been the help given and 
contributions made by personnel from industry and commerce. 
Teachers with no industrial experience have great difficulty 
in comprehending standard codes of practice within industry. 
Having worked for a long period in industry, the author has 
found this experience invaluable in conducting dialogue and 
module planning with industrial training officers. He has 
come to value their sincerity and willingness to help with 
work related topics and also has much sympathy for the views 
and fears which they express about many aspects of the school 
system and its end results. 
1.4 Synopsis Of The Thesis 
The remainder of this Chapter is devoted to an overview of 
the rest of the thesis. Chapter 2 describes the formative 
stages of the research programme where initial ideas were 
discussed at length and policies and directions for future 
work decided. The case study showing how measurement has a 
most important part to play in the work carried out in a 
first year engineering training workshop illustrates the type 
of involvement and support offered by training personnel 
throughout the course of the research programme. 
-12- 
One important aspect of the education process often overlooked 
by teachers is the quality and appeal of written materials 
offered to students. In the world outside school, pupils 
encounter high-powered advertising techniques which have 
visual appeal. Much of the work prepared by teachers using, * 
for example, "banda" sheets, comes to pupils in a variety of 
forms, for example: handwriting may be difficult to read; 
the sheets may be. faded due to the condition of the machine 
used; the teacher may have crammed as much information as 
possible onto sheets to save money by using less paper; the- 
words may be too difficult for. pupils to understand, etc. 
Chapter 3 attempts to discuss aspects of module preparation 
which, as the research progressed, assumed greater importance 
in promoting successful pupil-orientated tasks. 
The main report relating to the evaluation of teaching modules 
is contained in Chapters 4,5 and 6. Information is presented 
to show how tasks based upon an interrelated approach can be 
applied in classes designated as: (a) mathematics; 
(b) English; and (c) one year sixth form. 
Included in the analyses of results are detailed comments from 
pupils and staff which illustrate vividly their attitudes and 
feelings towards the approach being evaluated. In the modules 
produced, ideas and support from personnel from industry and 
commerce have provided realistic tasks and given an extra 
motivation factor to students and staff. 
Along with the recommendation for a new approach to teaching, 
effective in-service training of teachers is an essential 
exercise. Chapter 7 describes various in-service training 
programmes organised for teachers and gives examples of ideas 
produced during the sessions by enthusiastic, stimulated 
participants. In addition, Chapter 8 presents a case for the 
establishment of a professional centre for mathematical 
education in schools and colleges within Leicestershire where 
ideas produced from research projects such as this can be 
extended, developed fully and subsequently disseminated in 
an efficient manner. It is proposed that a centre such as 
this would make contributions towards both initial and in- 
service courses for teachers and hence would help to form 
strong bonds between teacher trainers and practising teachers. 
Links such as the ones proposed are strongly supported by the 
James Report (12) and also by the current Secretary of State 
for Education and Science who propounds the following (13): 
"The teacher training system must continue to be responsive, 
to changes in pupil numbers, the school curriculum and the 
society served by schools. " 
"The initial teacher training of all qualified teachers should 
include studies closely linked with practical experience in 
school, and involve the active participation of experienced 
practising school teachers. " 
"We commend the principle of joint teacher/lecturer appoint- 
ments and of teacher/lecturer exchange and believe that 
training institutions should have close working relationships 
with local education authorities. " 
In conclusion, the achievements of the research programme are 
discussed and recommendations and suggestions made for possible 
continuation of the research. 
Advancement Of The Interrelated Approach To Teaching 
The author was most fortunate in several aspects of this 
research work: 
(a) he could see a definite need within schools for ideas and 
materials of the type described in this thesis, the ideas 
having been proposed initially by his director of research; 
(b) he was granted a one year secondment to CAMET in the 
academic year 1984/85; 
(c) he had the support and valuable advice of fellow teachers 
at his school who made every effort to help and assist 
wherever possible; 
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(d) reprographics for use with classes in his school were 
produced using finance from school departments and 
the TVEI; 
(e) he had support and help from his wife, an experienced 
typist, whose expertise was invaluable. 
If the interrelated approach suggested in this thesis is to 
be developed further in schools on a large scale then teacher 
time, money and secretarial support must be made available to 
enable the tasks to be attempted in a professional manner. 
In addition, once ideas have been proven, means of effective 
dissemination of materials must be set up similar to ideas 
proposed in Chapters 7 and 8. With reference to the teaching 
of English, the Schools Council (14) illustrates types of 
problems experienced in schools with regard to resources: 
I 
"Over all our suggestions hangs a cloud: the problem of whom 
schools can ask for advice in collating ideas and procedures 
in our field. If school focussed in-service education is to 
be effective, to whom can the school turn? Has the LEA 
adviser (when there is one) sufficient resources to help 
facilitate the school's curricular section, choice of materials, 
decision making and retraining? We doubt it. We therefore 
recommend that the question of establishing a national 
English centre_as proposed in the Bullock Report (15) should 
be taken up again by mounting a feasibility study. " 
Schools Council's recommendations are compatible with ideas 
proposed in Chapter 8, where a case is presented for the 
establishment of a professional centre for mathematical 
education in schools and colleges in Leicestershire. 
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CHAPTER 2 
FORMULATION OF IDEAS 
2.1 Current Methods Of Learning 
Before advocating any change within the educational system, it 
is necessary and beneficial to look briefly at current methods 
of learning. 
2.1.1 Informal Learning 
People of all ages work and learn in social groups such as 
scouts and guides, youth clubs, sports teams, musical groups, 
associations formed for the pursuance of hobbies like 
photography, dramap BMX bikes, etc., where activities are 
carried out with interest and enthusiasm with participants 
usually behaving in a responsible manner towards their peers 
and also the fabric of their environment. 
2.1.2 Infant Learnia 
Children at home with parents happily become involved with 
making pastry, caring for the garden, decorating, learning the 
rules of games and learning manners, etc. 
2.1.3 Formal Levels Of Education 
(a) Pre-School 
Between the ages of 3 and 5 many children attend pre-school 
playgroups. Here they are encouraged to work and play happily 
together. The teachers try to make a balance in the programme 
given to the children by varying the activities. Even at this 
early stage the children deal with centres of interest. For 
example, a centre of interest may be "Animals Which Help Us", 
which can be dealt with over a number of weeks. 
A subset of this could be "dogs". 
Making pictures How dogs help us, 
and models e. g. guide dogs 
of dogs \,,, 
. M- 
for blind persons, 
mountain rescue, 
guard dogs. 11 
Stories about dogs-----I Types of dogs 
How we look after dogs 
The children art, encouraged to look at the many aspects 
relating to dogs. This topic-based approach for young children 
generates both interest and curiosity and introduces them to 
a diverse range of skills in association with the topic. 
Undoubtedly the most important aspect of a topic such as this 
is "hands-on" experience where, for example, the children meet 
and touch a real guide dog. 
(b) Infant/Junior 
Teachers are trained to teach a variety of subjects to one 
class; in some cases specialists are provided for certain 
subjects such as music and physical education. An example of 
the advantage in one teacher having control over the teaching 
of a range of subjects at this level can be seen in Chadwick's 
experiment (16) in the teaching of science subjects through 
the technology of concrete. 
(C) Secondary 
At the secondary level the use of specialist teachers is almost 
universal; exceptions occur when some schools operate an 
integrated science programme for the first two years, one 
teacher then being responsible for more than one subject such 
as chemistry and physics. 
Within the last few years steps have been taken to integrate 
the work of the various curriculum areas especially within 
vocationally biased courses , such as 
TVEI, CPVEp City and Guilds 
Vocational Preparation (General) coursep etc.. Further details 
of these are given in Chapter 6. It is sad to report, however, 
that for many pupils in schools the isolation of the various 
subjects coupled with uninspiring routine exercises often 
presents a picture of irrelevance to their current and 
projected experiences. Too often, in schools, reports of 
disenchantment and disruption are written. One could argue 
that the social climate and parental influences have a great 
effect on students' attitudes to the classroom. Teachers must 
ask themselves, however, if the academic and practical tasks 
given to the students arouse curiosity, interest and enthusiasm. 
Perhaps if our school curriculum achieved this then teachers 
may be ideally placed to exploit each individual's talents, 
thus enabling each one to get the most out of time spent in 
the classroom and develop a more friendly attitude to teachers, 
their aims and their curricula. This has important implications 
for the future because learning and training in new technologies 
will become part of the working way of life for many. 
Further Education 
(i) Training In Employment 
In the post-school period when young people start workand 
receive "on the job" training they have to learn and cope with 
many tasks associated with their job. Subject areas such as 
mathematics, communication, science, technology, etc. 
amalgamate and are encountered collectively. This approach 
lasts throughout an adult's working life. For example, 
consider the job descriptions for a secretary and paint sprayer 
in the engineering industry (17)-shown on the next page. 
One important aspect of any job is communication. During the 
course of their training, young people are required to develop 
communication skills which cut across subject boundaries. For 
example (18), communication and the trainee engineering 
craftsman. 
UNDERSTAND INSTRUCTIONS FROM 
INSTR UCTOR/SUPER VISOR. ORAL 
AIVD WRITTEN COMMUNICATION 
WITH REF TO READING DRAWINGS, 
JOB SHEETS, SAFETY PROCEDURES, 
ETC. 
SOCIAL ACTIVITY - ORAL COMMUNi- 
CATION WITH COLLEAGUES, INDIVI- 
DUAL AND GROUP DISCUSS16NS 
ORAL COMMUNICATION WITH SUPER- 
VISOR, INSTRUCTOR. TRAINING 
OFFICER WITH REGARD TO WORKS 
RULES. CONTRACTS OF EMPLOY- 
MENT. ETC. 
MAINTENANCE OF TRAINEE LOG 
BOOK, WRITTEN COMMUNICATION 
REGARDING ENTRIES, i. e. JOBS 
UNDERTAKEN, SEQUENCE OF OPERA- 
TIONS, TOOLS AND MATERIALS USED, 
ETC. 
WRITTEN COMMUNICATION ASSO- 
CIATED WITH FURTHER EDUCATION. 
BRIEF/DETAILED NOTES FROM 
LECTURES. PREPARING HOMEWORK, 
REF. TO CHARTS, GRAPHS, REPORTS. 
ETC. 
ANSWERING AND ASKING QUESTIONS 
IN RELATION TO BOTH FURTHER 
EDUCATION AND TRAIN ING 
GENERALLY. 
DISCUSSIONS REGARDING JOBS BEING 
DONE, INVOLVEMENT AT MEETINGS, 
NOTE TAKING AND ACCURATE 
RECORDING OF EVENTS. 
SECRETARY 
Responsible to: Office Manager/ Supervisor or individual 
Managers 
Function: 
To assis', and support man3pers and other cienarlmental 
ot, rsonnel in commercial practices. 
Job Description: 
" Receive incoming mail and sort into r)riormes 
" Use teleohone, place, receive and transfer calls 
" Use of word processor 
" Fiie and retrieve correspondence 
" ACKnowiedge corresooncience and invitations, draft reolies 
" Take dictation, using shorthand, cotain turiner reievant 
information and type correscionclence 
" Deal with correspondence or recorcing tape, etc. 
" Collate and otstribuie finished work 
" K"n diary and make appointments 
" Make travel arrangements, obtain tickets, passuorts, 
c urrency, hotel bookings 
" Ornanise meetings, take minutes 
" Receive company visitors 
" Handle ano record pelty casn claims, exr)ensi! claims, 
ciner staustics 
" 0.1-3intain stationery storks 
Knowledge: 
" Company orqanisation 
" ý-nrnpany po stal and Min-, sviorns 
viernal and internal jeteprione, 'Telex procedures arid 
ý,, cyories 
', I; jndara company format for correspondence and f-Iter 
c,, mpo,. it, on 
Audio systems and office machines used by the company 
" Travel agents, itmetable., hotels 
" Catering facilities 
" Presentation of reports and minutes of meetings 
" 'Iuurces of slauonerV and methods of obtaining sime 
" Machine and safely 
" Petty cash sy, v-m, _ nivirioný. of proces-, a. j cloans 
4), Wrier S 
Skill: 
" Cr, qirTmnjcat, (, f,:.. ot, jl an I ýrm, - it ... J --ý, Ils 
" P-j, -riess arran(jen, t riv. for rnwiaý)ers - eq, arr, mqe 
rTq, ejm(p_ travel, vmitoy,.. telulikione caher- etc 
" : )e. 4. iopmq flood relatoom, wilhin comporty and (, tit jdf- 
" Mjirit, sinmp confitjo-ni. d1ity 
.f -tf., I j ýjri, ir. d ( onvi-f-. 1on 1(, ript 
i I PAINT SPRAYER 
Department: Producla Department: Production (Pairit Sectiun) 
Responsible to: Supervisor 
Function: 
Apply soecified or standard paint finisnes to 
proIticis / com1wrivnis 
, ý, ýý V *ý', Il' 1 JV%- 
cn 
Job Description: 
" Sprays paint on all specified surfaces ulflising company 
soraving equipment and processes 
" Sprays paint to the rioni quality stancard 
" Fiecognises atmospheric changes, faults or variations in 
perlormance of equipment likely To affect quality 
" Iniorms supervisor of equipment malfunction or 
u-ierioration 
" Works to all aspects of safety relevant to the equirmient 
materials and processes used 
" Uses protective equiD: nent SULrI nýi face rnaSkS, gloVeS. 
overalls 
Maintains work record 
Knowledge: 
" The functions and operations of spray guns and associated 
p'Irts 
" PAHintenance and cleaning methods 
" Spray booth conditions and mechanical handling 
UQUipment 
"T lie. Ofect on paint being sprayed, of viscosity, Temperature. 
pressure and volume of compressed air 
" Fl, jýni and pre paint r, rc, ccbý. es 
" R, cognition of faults 
" Qu. il, ty specification 
" ý,. jiety regulations ; 1"(l c: Ulr4'-! LP-of proi, ci, vf- 
(Ac' 
Skill: 
"f fff-ciive use of equipment 
" R(-cognising slight colour differences 
" Good colour discrimination 
" Correct handling of equipment 
" As,, -, sment of density and covf-r; j(j(, of paints 
" Frir, jying sequences 
" [)f', rnantling, cleaninq, lul)(ic; iiing ano re assernbling 
equipment used 
" flf-ý. (iqrunon of tmjlisý 
(ii) Technician Education 
The Haslegrave Report (19) resulted in the establishment of 
the Technician Education Council (20) in 1973 with the 
following objectives: 
to provide an improved system of technician education; 
to provide an education "ladder" from craftsman to graduate; 
to give technicians the status they deserve; 
with a time scale of six years for complete implementation of 
the new system. Twenty-two programme committees were set up 
to formulate programmes of study for technician training in 
defined areas which were grouped into sectors, for example 
Plant, Process and Control Engineering in Sector A. Standard 
units for particular subjects were devised and a selection of 
these made up a study programme at some particular level starting 
with Level 1 which is a little lower than 11011 level. Colleges 
could write and submit for approval their own devised units. 
In spite of the involvement of some four hundred committee 
members drawn from colleges, industry, professional institutions, 
technician organisations and industrial training boards, a diet 
of subjects separately taught emerged. A relevant comment on 
the system, in a report by a group of further education 
inspectors on mathematics in further education, in respect of 
TEC mathematics (21) is: 
11 ... only in a few cases was there any attempt to relate 
mathematics to any other subject of the curriculum or to the 
main discipline of the course. Indeed it seemed doubtful in 
many programmes whether the mathematics units were in any way 
determined by the technician employment of the young people. " 
This comment leaves little doubt as to the importance of and 
the omission of interrelationships in the TEC system. Again, 
the Cockcroft Report (22) in respect of further education 
commented on the mismatch between the mathematics covered in 
further education and that likely to be needed in the job. 
It is quite likely that a similar investigation for subjects 
other than mathematids would yield a similar comment. Perhaps 
therefore the subjects of a teaching programme could be made 
more relevant to the student if they were interrelated through 
some topic connected with the industry in which he/she was 
employed. The student does not need to have "present" 
experience in this because it is predicted that jobs will 
change many times during a person's working life. 
In addition to the TEC, the Business Education Council was 
established in May 1974 with the role of planning, 
administering and keeping under review a unified national 
system of non-degree courses for people whose occupations fell 
within the broad areas of business and public administration. 
The underlying philosophy of the BEC (23) included statements 
such as: "students should complete a course in which there 
is a positive attempt to interrelate the contents". 
From October 1983 a new body, the Business and Technician 
Education Council (24) has replaced the separate Business and 
Technician Education Councils and the new body now has two 
"Cross Sector Committees" whose function is to co-ordinate 
work in development and review and continuing education. A 
co-ordinating committee provides a vital link between the 
Boards and Cross Sector Committees. The complete structure 
is shown on the next page. 
BTECJCGLI 
JOINT BOARD FOR 
PRE-VOCATIONAL 
EDUCATION 
I FINANCE 
COMMITTEE 
COORDINATING 
COMMITTEE 
EDUCATIONAL 
LIAISON 
COMMITTEE 
BOARDS (9) 
Ac-I'll"Id slil-IWIA 
Husinem and Finantv 
OmputinK and Informatim 
I . ýVstems 
CA)n%tructltm 
lh, iign 
Distributive. llotd 
Catering unit Lwisurv 
Lugini, wring 
l, ultlw Administmfion 
$.. Wmv 
CROSSSECTOR 
COMMITTEES (2) 
lNevelopment and Revww 
Continuing Education 
The Cross Sector Committees could play an important part in 
establishing interrelationships between various disciplines. 
The National Foundation for Educational Research in its first 
stage report on the evaluation of TEC programmes (25) suggests 
a need for further improvement in communication between 
colleges and employers, perhaps resulting in some modules of 
study which interrelate subjects through a theme common to 
industry. 
As with schools, the coming of courses such as CPVE and TVEI 
will prove to be a spur in providing an interrelated approach 
as mentioned above. 
(iii) New Opportunities 
The evolving technological world in which we live relies upon 
a marriage of disciplines for its success. Page (26) gives a 
model of technology adopted by the "Modular Courses in 
Technology Project" which illustrates the need for an inter- 
disciplinary approach: 
COUNCIL 
CATION 
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In the field of robotics, Baldwin and Hack (27) voice the 
opinion that "it will probably not be possible for one 
person to possess all the knowledge needed to assemble robots 
undoubtedly teams of people will work together, each sharing 
his or her own special skill. ". 
For anyone contemplating a career in robotics they attempt to 
define areas of knowledge: 
computer science - hardware and software 
linguistics - the science of language 
- good grammar 
- sentence structure 
- writing instructions in a clear 
concise manner 
mathemat i cs 
p IIYFýi cs 
IHýI IS I KAIN IýI, \ TiýiI NUL 0, 'N 
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- geometry 
- algebra 
- trigonometry 
- calculus 
- responses by robots to the physical 
world 
cognitive psychology - how humans think 
ethics - what humans consider to be right 
or wrong 
sociology - how humans act as a society and 
how they interact with machines 
mechanical and electrical engineering 
human physiology - the science of the human body 
material science 
Above all else, they say, imagination is the key to the future 
of robotics. 
2.1.4 Discussion 
Throughout the structures of education and training a variety 
of patterns emerge, some successful, others being relatively 
ineffective. 
With reference to mathematics, Cockcroft (22) remarks: 
"The experiences of young children do not come in separate 
packages with 'subject labels': as children explore the world 
around many mathematical experiences present themselves 
alongside others. " 
For young children the primary and junior schools are places 
which are colourful and attractive and where, in the experience 
of the author, interest is aroused with enthusiasm and honest 
endeavour in abundance. Perhaps this is mainly due to the fact 
that much of the work covered is carried out in the form of 
topic work. 
In secondary schools, especially in the later stages, the 
rigidity and inflexibility of the academic diet offered to 
students can produce disillusionment and frustration. Teachers 
are constantly conscious of "the syllabus" and "the final 
examý', and are required to teach with these in mind. The 
author has witnessed how the confidence of some pupils can be 
totally destroyed. For example, at the age of fourteen some 
pupils cannot cope with fractions after years-of tuition and 
countless attempts to explain meaning and techniques. 
Fractions may appear on the syllabus and so the teacher will 
attempt once again to deal with the topic of fractions sometimes 
using the same resource materials and text books that have been 
previously used. In the end the pupil may still not succeed 
and in the process may be convinced that he is inadequate at 
mathematics and always will be. Perhaps for this type of 
pupil a different approach is needed, an approach which shows 
how fractions are used in an applicable context. Above all 
the approach must be one where the pupil can be given praise 
and encouragement to increase both self-confidence and. self- 
esteem. 
For older pupils with learning and motivational difficulties 
the material presented for their use must be, in itself, worth 
doing in their opinions and must be enthusiastically 
presented by the teacher. Larcombe ( 8p p27) gives a model for 
producing high motivation within pupils studying mathematics: 
Motivation high 
Affective filter 
Mathematics problem or 
learning situation 
met by pupil 
I 
No No 
II 
t 
II 
--------------I 
I 
-------------v------- 
Yes Yes 
Do I think I 
can do this? 
ýink No Do I think it uo teacners, I--- peers etc. think 
)this? isworlhdoing7 it is worth doing? 
I 
Motivation low 
Another striking difference between infant/junior and secondary 
education is the relationships between pupils and teachers. 
In the early years each pupil has an affinity with usually one 
member of staff who is in control for most of the week. In 
the secondary setting, pupils have only short periods of time 
with numerous teachers and relationships may not be as profound 
as in the infant/junior phase. 
A brief comparison of aspects of infant/junior and secondary 
approaches has been made. It is interesting to compare 
approaches between secondary schools and the early years of 
industrial training for young people. In the working environ- 
ment few examples of misbehaviour occur even though employees 
are at their place of work for much longer periods of time 
than pupils within schools. It would seem that substantial 
differences occur between the approaches adopted within schools 
and those within places of work. 
Perhaps the most noticeable contrast may be in the stability 
of working groups, especially the closeness of the relationship 
between employees and supervisors in the work situation compared 
with that of pupils and teachers in schools. In secondary 
schools, either the "supervisors" change every so often or else 
the whole working group and the "supervisors" change leading 
to disrupted relationships throughout the day. It would appear 
that working situations give employees a basic level of 
security in terms of working relationships and environment. 
In addition the fact that all employees are paid gives them 
a sign of being valued. This, of course, does not happen with 
pupils in schools whose sense of value only comes from 
encouragement and praise from the teacher. 
The essential differences between the experience of school life 
and work life may be compared as shown on the following page. 
School 
working groups of 20-30 
members in most cases 
groups made up of members 
all the same age, with 
the exception of the 
supervisor 
frequently changing super- 
visors (i. e. about every 
35 - 70 minutes) 
change of colleagues every 
35 - 70 minutes) 
working as individuals 
normally distant relation- 
ship with supervisors 
because of above factors 
supervisors and group members 
disagree on the aims and 
objectives of the organisation 
(supervisors talk of maturity, 
appreciation of good things 
of life, etc.; group members 
talk about qualifications, 
not getting jobs, etc. ) 
Employment 
wor king groups of 5-15 
members in most cases 
groups made up of members 
of different ages 
same supervisor all the time 
same colleagues day-by-day 
working as individuals and 
in teams 
normally close contact with 
supervisor because of above 
supervisors and group members 
agree about aims and 
objectives of the organisation 
(to make a profit) - they do 
not necessarily like these but 
agree about what they are 
School 
no generally acceptable 
ways whereby group members 
could challenge the aims 
and views of the 
supervisors -. even when 
they are seriously 
believed to be wrong by 
group members or those 
concerned for their 
interest 
Employment 
agreed procedures whereby 
disputes with supervisors 
could be taken up without 
conflict necessarily getting 
out of hand, i. e. trades 
unions or other representative 
systems 
attendance enforced by law attendance not enforced by law 
not paid for attendance paid for attendance 
role associated with role associated with adulthood 
childhood 
Examples of young people at work are given in section 2.5. 
Method of learning is important if facts, techniques and skills 
are to be acquired. Writing about youth training schemes, 
Hilgendorf and Welchman (28) describe the learning process for 
young people in an industrial/commercial placement as: 
"Learning in a work experience scheme is first and foremost 
learning by doing. Sometimes young people need to be 
instructed, but much of their learning happens because learners 
find things out for themselves, imitate what they see other 
people doing and talk about what is going on around them. Both 
the doing of the tasks and the experience of being in a work- 
place provide opportunities for learning. " 
In many ways the approaches adopted by infant/junior schools 
and training departments with industry are similar. Secondary 
schools and their compartmentalised curricula differ in terms 
of approach and human relationships. 
Bearing in-mind what has been written, it seemed appropriate 
to research new ways of teaching in the secondary sector; 
ways which would be compatible with both earlier experiences 
of students and also practices currently in use in employment 
situations. This, inevitably, would involve some form of 
interrelationship between curriculum areas. The author was, 
however, mindful of constraints on curriculum development 
especially in terms of examination pressures on courses, 
teachers and students and also timetabling and staffing 
structures within schools. 
In addition a need exists to carry out investigations into 
courses offered by further education establishments and their 
relevance to young people and industry/commerce. With so 
many young people currently on YTS schemes, the importance of 
effectively integrating college and working experience is a 
priority. Unfortunately the East Midlands Further Education 
Council (29) points out that, so far, integration generally 
has not been effective. 
2.2 Interchange Of Ideas Between Teachers 
Having determined that an investigation into the teaching of 
science, mathematics, technical and vocational subjects in an 
interrelated way may prove to be a useful research exercise, 
a research team was formed. This team was led by Professor 
Bajpai, a person who, for many years, has been a strong 
advocate of an interrelated approach to teaching. His 
"Integrated Approach" or "Bajpai Approach" to teaching 
mathematics for engineers and scientists was first suggested 
as long ago as 1970 (30) and has subsequently gained world 
wide approval and acclaim. Professor Bajpai directed the 
work of two researchers: 
Stanley Turner, Senior Lecturer, Wirral Metropolitan College, 
Birkenhead, who had the task of investigating the feasibility 
of this approach in further education; 
and 
the author, a member of the mathematics curriculum area, 
Burleigh Community College, Loughborough, who would carry out 
a similar study but would direct his attentions mainly at 
pupils in their final two years within secondary schools. 
2.2.1 Objectives And Strategies 
After lengthy initial discussions, the team outlined objectives 
and supporting teaching strategies which they believed should 
be considered when discussions, regarding an interrelated approach 
take place. The author was especially determined to investigate 
how mathematics could contribute to the interrelated approach. 
Objectives and supporting teaching strategies are presented 
as follows: 
(a) To assemble a team of specialists from a teaching 
establishment who are sufficiently interested and 
motivated to co-operate in the use of interrelated 
curricula. 
Strategy: Identification of a co-ordinator who has 
specialist knowledge and teaching experience in one or 
more of the related areas. There must be a full 
acceptance of the new-subject INTERRELATED STUDIES 
within the establishment. This would not mean that 
specialist subjects would no longer exist in 
' 
the time- 
table any more than one would expect, for example, 
mathematics, science, English and other topics would 
not exist for students studying "All level general 
studies in the United Kingdom. 
(b) To motivate students to learn. 
Strategy: Use of colourful, attractive and well- 
prepared materials which relate to the real-life 
experiences of students. The co-operation of local 
commercial and industrial organisations must be sought - 
it is the experience of the authors that a considerable 
amount of support is usually available. 
The prepared material should take into account teaching 
strategies, programme planning, laboratory management 
and assessment. Teachers need help in these strategies 
right at the start so that they can develop new curricula. 
(c) To ensure that teachers are sufficiently prepared to cope 
with an interrelated approach, by means of an available 
teacher/pupil module and separate pupil modules. 
Strategy: Preparation of separate teacher and student 
modules. The teacher module, while containing the 
student's material will be much more comprehensive in 
respect of background information, and the use and 
variation of this material will be at the discretion of 
the teacher. Solutions, hints, etc. for student 
exercises will also be provided. The format of the 
teacher module will clearly show the separation of 
teacher and pupil material. The teacher/user must under- 
stand that the content of the module will require regular 
updating by the teacher. 
(d) To draw on the experiences and particular interests of 
students. 
Strategy: Teachers and students will need to bring 
together skills, experiences, knowledge,. understanding, 
imagination and judgement in order to solve a problem. 
The teaching of these will be a difficult task but it 
is hoped that students will learn through experience and 
practice under supervision by the teacher. 
Student's experiencesq though sometimes not first-hand, 
are always relevant, for example space travel through 
television broadcasts. It is important to give guidance 
on the collation and recording of experiences and interest 
material. An example is that of newspapers, being 
particularly useful as they regularly report on develop- 
ments in commerce, industry and technology. 
(e) To ensure that the treatment of important phenomena is 
at a level of explanation suited to the students. 
Strategy: Demonstrations will help to show the results 
of theotetically derived relationships. Actual 
experiments carried out by the students should be 
encouraged for them to understand the explanations of 
the phenomena under investigation. Where results are 
to be expressed graphically, a linear graph should be 
used and, where appropriate, a log-scaled graph 
(detailed explanation of logarithms may be left until a 
later stage). 
To consolidate learning processes by suitable student 
exercises. 
Strategy: The exercises should be requested as the 
response to key questions and in simplest form this could 
imply a descriptive essay. At the other end of the scale 
problems requiring numerically calculated answers should 
be applicable to real-life situations, whenever possible. 
Practical and investigative assignments would need to be 
carefully structured and checked for continuity with 
particular attention paid to the time for completion by 
the average student. Where there are weaknesses in 
pedagogic, arithmetical and algebraic processes, suitable 
practice exercises (with self-checking facilities if- 
possible) must be available. Using these strategies 
teachers should guide students towards independence in 
their learning as a preparation for the world of work. 
(g) To produce modules which are sufficiently flexible for a 
variety of teaching methods to be employed. 
Strategy: There must be regular discussions between 
members of the teaching team to promote a greater use of 
audio/visual aids. If such aids are in short supply, 
for example, micro-computers, it is acceptable to have 
a single piece of apparatus for use with a class., As an 
extreme example of the non-availability of apparatus for 
student use, the teaching of atomic energy generation has 
to depend entirely on slides, films, models and diagrams. 
2.2.2 Guidelines For The Production Of Teaching Modules 
The research team felt that suggested guidelines for the 
production of teaching materials would be useful to teachers. 
Ideas were debated and written down with the intention that 
they would form a useful basis for discussion at future meetings 
of teachers. 
Guidelines 
1. Assemble the teaching team 
2. Have brainstorming sessions 
3. Outline the plan of action using a flow/schematic diagram, 
decide the title (which may be revised) and set the time 
schedules for module construction 
4. Formulate the general and specific objectives 
5. Produce motivational material to show teachers and students 
the relevance and interrelationships of the topic 
Note 
This could be achieved through illustrationsp purposeful 
in style and related to practical settings. Suitable 
material could be obtained by: 
contacting commercial/industrial establishments to gather 
advertising, audio/visual materials; 
seeking the co-operation of parents of students to obtain 
support material/equipment; 
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encouraging teachers and students to explore the local 
environment for pictures, specimens (biological, 
physicalv chemicall geological and ecological), and 
locally available material in order to make low-cost 
equipment to support the practical content of the module. 
6. Allocate the following to the members of the'team as 
individual or group assignments: 
preparing motivational materials in the form of texts, 
charts and tables, pictures (in colour or black and 
white) 
overhead transparencies 
slides/audio tapes 
films/video tanes 
teacher modules in text form (with diagrams, illustrations) 
student modules in text form (with diagramsp illustrations) 
7. Assemble selected draft material, ensuring that the key 
points in the modules are suitably highlighted 
8. Discuss the final draft within the team and consult 
external bodies/persons. Modify as necessary 
9. Formulate procedures for testing and evaluation in a 
"Pilot Study". Agree procedures with students/teachers/ 
parents/education authorities and any other parties whose 
involvement is essential for the success of this approach 
Note 
It would be highly desirable to supply at least one 
original set with the multiple copies, so that 
participating teachers and students could see the module 
in its original form. 
10. Test the final version before making it available for 
general use 
Explore the possibilities of getting the module published 
so that a larger body of students and teachers could use 
it 
2.3 Initial Terms Of Reference 
In the early stages Professor Bajpai provided his researchers 
with terms of reference: 
"The essential tasks will be to: 
(a) Identify ways and circumstances in which the topic of 
measurement is taught in science, mathematics, technical 
and vocational education. 
(b) Use information from (a) above to develop a module (a 
unit of curriculum material) on measurement (containing 
both teacher and pupil materials) based on sound 
educational principles. 
(c) Provide guidelines for the design of other modules 
identified for interrelated treatment, i. ee energy, 
environment, materials and resources, and communication. 
Propose practical measures to assist teaching of modules 
in an interrelated way (e. g. curriculum organisation, 
co-ordination among teachers on a day to day basis, 
design and construction of class/work rooms, provision 
of equipment, formation of interdisciplinary teams in 
curriculum development, in-service education of teachers). 
(e) Collect., analyse and provide information on how inter- 
related teaching of science, mathematics, technical and 
vocational education can be facilitated by the use of 
educational technology. 
Collect and analyse relevant information in order to 
provide guidelines on distance methods which would make 
modules accessible to a wider range of students. 
When investigating the ways and circumstances in which the topic 
of measurement is taught, the researchers found that it is an 
aspect which occurs continually in all forms of activity. 
Specific areas relating to science and technology are outlined 
in section 2.3.1. 
2.3.1 Measurement In Science And Technology 
In all science and technology subjects the measurement of 
physical properties is an essential objective, or a necessary 
component of an objective. 
Physics and Chemistry are taught as a set of principles and 
practical phenomena, the latter being quantified by fundamental 
measures (count, time, length and mass) or as derivatives, for 
example: 
specific heat from volume (length), mass and temperature 
modulus of elasticity from mass and length 
melting point directly from temperature 
co-efficient of thermal expansion (length, area or volume) all 
in terms of length and time 
electric charge from mass and time in a chemical cell 
molecular weight from atomic weight and a count of atoms 
density from mass and volume (length) 
Biology takes account of the fundamental cell structure of 
animal and human forms, the macro-components of which have 
identifiable properties and specific structures which relate 
to particular species. The following examples illustrate some 
ways in which measurement occurs within biology: 
counting is used to establish and verify laws of genetics 
time is used to measure (with counting) pulse rates and heart 
beats 
cells are identified by colour and shape as determined by the 
configuration of lengths and angles 
cell multiplication is determined by counting and measured 
against temperature 
count of macro-components, e. g. number of ribsp vertebrae, etc. 
Technical Education supports the fundamental industrial processes 
namely design and manufacture. Measurement takes place at all 
stages varying from the use of elementary instruments to auto- 
matic, continuous monitoring devices. Examples of measurement 
are as follows: 
counting and classification 
shape, angle and size are measured with geometrical instruments 
smoothness is measured by the abrasiveness of filing and sanding 
devices 
automated machine tools can be programmed to produce a finished 
product having predetermined measures 
temperature is measured continuously and automatically 
regulated in order to maintain a constant temperature in the 
heat treatment process 
hardness of metals is measured on a variety of scales 
Mathematical Education is such that mathematics is essentially 
taught in a "pure" form and where possible reduced to rules and 
formulae. Some examples of how these concepts are used to 
produce measure are: 
in transposition of a formula the subject is the measured 
quantity expressed in terms of the other more fundamental ones 
empirical statistical measures are compared with those expected 
from an assumed mathematical model 
simple numbers are used to convert practical measures to more 
meaningful values, for example 304m is 300m to the nearest 10m 
gradient, etc., derived by means of graphical measures 
Vocational Education is concerned with the training of clerical, 
operative, retail and wholesale distributive trades. 'Formal 
education is usually available, for example in the office skills. 
Examples of measurement are: 
shorthand/typewriting speed; teaching tabulations to typists 
money calculations as taught to clerks, cashiers, hotel 
receptionists, etc. 
reading electricity supply meters 
making clothes and other items in small businesses/cottage 
industries 
weighing of raw materials by process workers 
measuring of customers in shoe and clothes shops to obtain 
appropriate sizes 
measurement involved in buying home improvement materialsp 
e. g. timber, screws and various fittings 
2.4 Brainstorming Sessions 
When discussions first took place about the benefits of an 
interrelated approach many ideas for student modules were 
formulated during brainstorming sessions. 
2.4.1 Help From Industry And Commerce 
Ideas in broad outline were written and copies sent to training 
officers in companies to obtain advice and comments about the 
content and format. After obtaining expert advice from 
personnel in industry, ideas were revised and reproduced. 
Block diagrams like the ones shown on the next three pages 
were produced to give teachers an insight into the many 
possibilities associated with particular topics. The help and 
support given by personnel in industry was overwhelming. In 
all cases a deep desire to help in the school education process 
was evident. Busy people in industry were willing to devote 
time and energy towards assisting with ideas for the topics. 
For example, a report was produced by the author after visits 
to 3M Health Care Limited. The report, in Appendix 2.1 gives 
an indication of the information received and ideas obtained 
for a module of study dealing with the pharmaceutical industry. 
It also illustrates the warmth and support offered by 
personnel in industry to the author. Some of the suggestions 
made were evaluated in schools as reported in Chapters 4.5 and 
6. 
Throughout the course of the brainstorming sessions, -many 
occasions yielded ideas as to how mathematical topics could be 
effectively attempted by students in conjunction with aspects 
of science, technology and communication. 
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Turner (31 ) quotes numerous cases of help received from 
industry and commerce in developing various courses. 
Company representatives were helpful in granting interviews, 
discussing ideas relating to his work and allowing factory 
visits. His case study involving the Cammell Laird Training 
School illustrates this helpful dialogue. 
2.4.2 A Tape-Slide Programme 
The brainstorming sessions revealed a wealth of ideas 
involving measurement. The team felt that a promotional 
tape-slide programme would help, them to clearly explain 
ideas and philosophies to students, teachers and teacher 
trainers. 
Turner was largely responsible for production and develop- 
ment of the programme. He was supported by ideas, materials 
and constructive suggestions supplied by the other team 
members. Specimen slides and dialogue are given in 
Appendix 2.2. 
The programme has been well received by teachersl students 
and teacher trainers within this country and abroad. 
2.5 A Case Study - Measurement Within The First Year 
Training Workshop Of An Engineering Company 
In June 1983, the author organised a visit to the Training 
Department at Brush Electrical Machines Limited, Loughborough, 
for a group of teachers who had recently become heads of 
mathematics departments in Leicestershire (or who aspired 
to reach such positions). The objective of the visit was 
to give teachers a practical awareness of how mathematics 
and modern technology is an important part of current 
training programmes. 
This section tries to highlight aspects of measurement. The 
ideas are not exhaustive, just a sample of the many facets 
of measurement to be found in the workshop. In addition it 
became apparent that the whole nature of the trainees' work 
revolved around a totally interrelated approach. Mathematics, 
science, design, technology, communication, etc., all had 
a place in daily tasks allotted to trainees. 
2.5.1 Acknowledgements 
The author would like to thank Peter Morley and David Bushell 
of the Training Department at Brush Electrical Machines, 
Loughborough, for their help, enthusiasm and constructive 
ideas in building links between schools, colleges of further 
education and industry. Thanks must also go to their staff 
and trainees within their Training Centre, who were both 
open and most helpful in explaining the work of the Centre. 
2.5.2 In The Workshop 
1. Measurement By Eye 
Trainees were observed checking angles by eye after bending 
operations. Constant visual inspections of quality of 
machined surface finish are made throughout machining 
processes. Measurement by eye is important when setting 
cutting tools relative to given datums. 
2. Measurements Using Standard Engineering Measuring Devices 
Trainees need to take many measurements. They need to be 
competent in the use of instruments such as micrometers, 
vernier calipers and dial test indicators. 
3. Materials Technol2ZZ 
Measurements are relevant to a range of materials. Employees 
need to have and apply knowledge of the properties of various 
materials in respect of cutting speeds/feeds, etc. They need 
to be aware of the many types of cutting tools and when to 
use coolants. 
4. Measurement And The Production Process 
In the actual machining process, measurements are continually 
being made. The Training Centre contained lathes, and milling 
machines fitted with scales calibrated in both imperial and 
metric units. 
Imperial units are still in use and will be for many years 
in the future (especially in relation to export and spare 
part orders). Measurements in the workshop involve both 
imperial and metric units. Trainees require the skills 
needed to convert from one to the other. 
Another important aspect of measurement emerging from the 
machining process is the importance of tolerances - an 
aspect often overlooked within school teaching programmes. 
One skill which has to be acquired is the ability to read 
and understand engineering drawings and to work from them 
to produce finished items. The drawings provide the 
measurements (and tolerances); the craftsman makes the 
finished article. 
Trainees must be able to carry out basic calculations in 
relation to machine tools. They also have to be able to 
read tables of information and select correct readings. 
Oxy-acetylene cutting is used for cutting plate materials. 
Profiles can be cut using a pantograph mechanism and a 
template - the template must be accurately measured, marked 
out and cut to size. 
During welding processest measurements of pressures of 
oxygen and acetylene have to be taken and regulated to suit 
various welding blowpipe nozzle sizes. 
5. Modern Technology 
Modern technology brings about easier but very accurate 
measurements on machine tools. Microprocessor control 
systems enable measurements in the x, y and z directions 
to be made very accurately. 
A control panel is shown which displays measurements in 
the x and y directions. Note the terminology ± and also 
the dual imperial/metric facility. 
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Safety is a most important aspect of workshop training. 
Safety measures have to be continually reviewed and monitored. 
Some safety measures observed during the visit were overalls, 
protective eye glasses, guards on machines, clear gangways, 
hair cut short or tied back, the use of protective hand 
creams, etc. 
7. Working Environment 
There are many "hidden" factors concerning measurement which 
are usually taken for granted. 
One could not fail to be impressed by the cleanliness and 
orderliness of this Training Centre. A good working 
environment was clearly important, and in order to maintain 
this there was a need to measure and monitor lighting, 
heating, ventilation, noise levels,., cleanliness, and size 
and accessibility of gangways, etc. 
8. Communication 
Another "hidden" factor is the need for trainees to be able 
to work effectively as a team and to have the ability to 
communicate ideas verbally to others in a concise, 
constructive manner. 
The trainees in their first year at Brush Electrical Machines 
were open, enthusiastic and articulate when discussing their 
work with teachers. 
Communication skills are difficult to measure but are so 
important. Another form of commAnication is by using 
written words and diagrams. Measurement of effectiveness 
is difficult and has to be subjective. 
Other Observations 
. 
Other qualities/ skills that are required of the trainees 
include: 
punctuality and reliability; 
the ability to communicate using the written word when 
writing up training exercises; 
the need to use the microprocessor for recording details 
of current/past training exercises. 
2.5.3 Discussion 
The types of measurement inherent in running an efficient 
training workshop are numerous. Measurement is involved in 
mathematical, scientific, technical, vocational and social 
aspects of the training programme; on most occasions 
measurements are straightforward, easy to make and easy to 
check. On other occasions, however, important measurements 
can only be made subjectively, for example measurement of 
effectiveness to work as a member of a team or to communicate 
at various levels and in various ways - difficult tasks 
resulting from the thorough and well thought out training 
schemes in operation in today's engineering industry. 
The visit and the diverse nature of tasks attempted by young 
trainees gives support to the views of Fitzgerald (32 ) 
who expresses the opinion that engineering employers now 
need to produce "multi-skilled craftsmen" who can cope with 
the intricasies of new technology. With this in mind he says 
employers are looking for pupils with higher levels of 
achievement in mathematics than a few years ago. 
An illustrated report of the visit was presented to the company 
and was well received. Further discussions with the training' 
officers involved resulted in ideas for audio/visual programmes 
for use in schools, colleges and training departments which 
would highlight the importance of measurement. These 
programmes, it was intended, could be used as both a teaching 
aid to various aspects of the workshop or purely as an 
informative insight into the many tasks encountered by trainees. 
The programmes were not made owing to lack of time and the 
financial backing needed to produce professional packages. 
Ideas which emerged are shown on the next page. 
2.6 An Early Trial --The Car Park 
After discussions centred upon developing a topic of study 
concerned with measurement, the author decided to carry out a 
small exercise with a group of secondary students to obtain 
their initial reactions. 
It is generally accepted that one of the aims of teachers 
should be to make the content of their teaching material, 
where appropriate, relevant to their students' current and 
future experiences in order to show that many of the concepts 
taught in schools may have uses in life outside the classroom. 
Car parks are plentiful in all forms of industrial, commercial 
and domestic premises (including all pharmaceutical companies). 
The car park is something that is taken for granted and yet 
its design has to be carefully planned to ensure maximum 
utilization of space and ease of use for employees/customers. 
It seemed appropriate to use the car park as a means whereby 
measurement could be discussed in a low ability mathematics 
group of 14/15 year old students. Even with this age range, 
the concept of "how long is a metre? " is one which causes 
difficulty. An evaluation of this trial can be found in 
Appendix 2.3. 
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2.7 Modules And Measurement 
Professor Bajpai had been specific'in requesting the researchers 
to develop a module on measurement in which an interrelated 
approach was to be employed. After thought and consideration 
of ideas it soon became apparent that measurement occurred in 
all situations in which we find ourselves. Any topic chosen 
for development must contain aspects of measurement in various 
forms. The modules developed during the course of this 
research project, therefore, have not been given the title 
"Measurement". They have a variety of titles but within each 
one measurement can be found in abundance, whether it be 
measuring lengths, people's opinions, sound, light, temperature, 
aesthetic appeal, etc. 
CHAPTER 3 
GENERAL MODULE PREPARATION 
3.1 Study Skills 
Introduction 
Never before has so much information been available to so many 
and never before have our lives depended so much on our ability 
to handle information successfully. We need to be able to 
search out what we require, to assess critically the ideas and 
facts offered to us, and to make use of our findings. 
The Schools Council (33) found that: 
"Schools, which are concerned with learning above all else, 
find great difficulty in teaching pupils how to learn. 
Although some pupils are able to use the full range of 
learning resources which the school can offer, most are not, 
and it is a central responsibility of the school to help its 
pupils cope with learning. " 
Hamblin (34) lists ten areas of skill which should be built 
into teaching programmes in ways related to age, ability and* 
background of the pupil: 
Listening: this will be treated in a way which links 
it with recall. 
2. Reading: the mechanics as well as recall and the 
development of inferences will receive attention. 
Reading as a way of generating new ideas will be stressed. 
3. Presentation of work: this is a skill which is often 
disregarded or has not been developed by pupils. Yet 
it is closely associated with competence and the growth 
of respect for oneself as a learner. 
4. Active methods of homework: consistent training in 
homework methods is necessary if negative attitudes are 
not to develop. Pupils not only underfunction in school, 
but in their homework. 
5. Planning and target setting: a key skill in which peer 
support will be essential. 
6. Essay writing and answering questions: continuous 
attention has to be paid to these skills if pupils and 
teachers are to benefit from their hard work. 
7. Revision and examination techniques; an area which will 
be treated in different ways at different ages, but one 
which progressively becomes more important. 
8. Note-taking: an area of weakness. 
9. Raising the level of aspiration and inculcating the motive 
to succeed: vital, yet an area which is rarely dealt with 
systematically. 
10. Evaluation: a skill which is not the prerogative of the 
teacher; pupils must be taught to evaluate their own 
work. " 
Communication between teacher and student is vital in the 
learning process. Consideration of study skills must stretch 
across the curriculum. In a recent small study, Tabberer and 
Allman (35) show that some curriculum areas in schools and 
colleges tended not to involve themselves in study skills. 
The mathematicians, for example, appear to leave discussions 
relating to study skills in the hands of humanities and 
English staff. 
"Main teaching subjects of those staff closely involved in 
provision of study skills (from the small study) 
Sublect 
English 
Mathematics 
Humanities 
General Studies 
Science 
Languages 
Technical Craft 
Creative Arts 
Office Business 
Other* 
N= 180 
including careers and remedial teachers, 
librarians and counsellors" 
3.1.2 Study Skills And Module Preparation 
19 
6 
32 
6 
14 
8 
2 
2 
1 
11 
When writing the modules described in this thesis, the author 
became increasingly aware of the importance of study skills. 
The actual process of learning required as much, if not more, 
attention as preparation of content. Process relates to all 
aspects of preparation and structure of work, working 
environment, etc. 
Bruner (36) suggests that the following features constitute 
the minimum framework of a learning theory: predispositions 
towards learning, a structure about which the materials or 
ideas are organized, the sequence in which the materials or 
ideas are presented, and the nature of rewards and 
punishments. Cohen (37) uses essentially the same factors 
but amplifies the first to "environment or set of experiences 
which implant a predisposition to learn. " lie also uses 
"the most effective mode of presentation" as his third 
component. 
Lawton (38) adds weight to this by saying: "One of the 
most neglected aspects of teaching and learning is the art 
of structuring subject matter. " 
With well planned structure, sequence and presentation, 
classroom organisation and subsequent teacher relationships 
with pupils will be improved. As Afarland (39 says: 
"Good organisation in the classroom avoids confrontation, 
and allows the teacher to establish the warm relationships 
with most of his pupils that he wants. " 
"A well-organized teacher is in a better position to be 
pleasant to his pupils. " 
The need for good study skills and material preparation by 
teachers was mentioned by HMI (40) in a small scale survey 
of some aspects of the life and work of ten secondary 
schools carried out in the summer term of 1975: 
"It is commonly held that able pupils as they grow older 
require opportunities to study in depth ... and to become 
increasingly responsible for their own habits of study 
and their own progress. " 
"Good preparationt variety of approach, regular and 
constructive correction of pupils' work and consistent 
encouragement are the hallmarks of successful teaching 
seen. " 
Variety of approach is essential especially with the less 
able student. The-tasks set must have a reasonable target 
time for completion so that pupils gain a sense of 
achievement in completing each task. Many slow learners 
invariably produce work which is disorganised in 
presentation. It is important to give students work which 
requires them to provide answers in a variety of ways. 
Ways which could be considered include: 
(a) writing passages on sheets of paper; 
(b) copy and complete; 
(c) fill in the missing spaces on a worksheet. 
For many students the last option is the most attractive. 
They can usually attempt the work and obtain a sense of 
achievement by presenting a number of completed sheets 
which have the appearance of being neat and well ordered. 
The benefits of encouraging students to produce attractive 
work in mathematics are outlined by Larcombe ( 8, pp 89-90). 
"So very often the work produced by the least able lacks 
not only in accuracy but also in neatness. After a while 
many pupils become convinced of the unacceptability of their 
own work on the basis of appearance alone. Whether this is 
the adverse consequence of the endeavours of successive 
teachers to encourage pupils to produce model work by 
displaying only fine, neat and attractive examples on 
classroom walls does not, perhaps, matter. I have-noted, 
however, that the impact of producing really attractive 
work on pupils whose work is generally indifferent and 
whose confidence is low, can be quite remarkable. " 
Throughout this research project the author has attempted 
to produce tasks for students in a variety of styles from 
fairly structured programmes as in the "Packaging for Coffee" 
exercise (reference Chapter 5) to open, student-centred 
assignments which require students to be responsible for 
their own learning and require them to use initiative in 
obtaining resources, etc. A typical assignment of the 
latter type is shown in Appendix 3.1. This was an exercise 
suitable for pupils in developing countries which illustrates 
an interrelated approach to teaching. This assignment was 
included as an appendix to a paper presented by 
Professor Bajpai at a conference for educationalists in 
Malawi in 1984. 
3.1.3 The Effectiveness Of Using Worksheets 
The effectiveness of worksheets is difficult to gauge. 
Irving (41) describes the effect of appealing, well designed 
worksheets for third year secondary pupils in geography 
lessons. With reference to a worksheet called "Movie 
Mogul 191011 (please see next page), comments from staff 
includedt 
. "It made the pupils use a variety of maps and use 
them 
successfully. " 
"This worksheet motivated the pupils. Whilst they were 
using an atlas extensively, they didn't really feel that 
was what they wereýhaving to do. " 
This comment typifies the reaction of pupils to well 
presented worksheets. Aspects of graphic design dealing 
with attractiveness of worksheets are covered in section 3.2. 
3.1.4 The Working Environment 
The environment in which the pupil studies is another 
important contributor to successful learning strategies. 
Marland (39, pp 24-27) makes the observation that: 
"The general cleanliness and tidiness of the room will 
affect the pupils' attitude and behaviour. " 
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The layout of chairs and tables can contribute profoundly 
to the success or otherwise of a classroom teaching 
situation. Jones (42) has the view that the shape of a 
teaching group can: 
(a) reinforce communication stylus; 
(b) influence the degree of formality; 
(c) affect the control of a meeting; 
(d) help make a person feel part of a group. 
lie gives advantages and disadvantages of various configurations 
of tables and chairs, for example: 
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The Bullock Report (15, p 234) supports the view that the 
learning process can be enhanced by consideration being 
given to position and layout of pupil seating arrangements: 
"In our visits to schools rarely did we see pupils with space 
to spread their papers, or the degree of 'psychological 
insulation' for individual reading and writing that adults 
would expect for themselves. Group work requires the space 
to allow tables and chairs to be rearranged into clusters. 
Discussion operates best when the pupils are sitting round 
a group of tables or in a horseshoe of chairs. " 
Throughout the author's research project teachers were urged 
to carefully consider suitable seating arrangements for 
pupils. This fact would be a contributory factor in the 
success or failure of teaching modules. 
3.2 Graphic Design 
3.2.1 - Introduction 
Graphic design is a most important aspect of worksheet 
production. Lowndes (43) emphasises that many pupils will not 
bother to read or take seriously something that looks 
uninteresting. Even a very simple typewritten sheet run off 
on a duplicator can, she says, be made to look interesting 
by using columns of type or different typefaces to break up 
the printing together with sub-headings and cartoons or 
illustrations. 
In society pupils are exposed to graphic design in all spheres 
of activity. As Dalley (44) says: 
"Today virtually everything one can buy - from a new car to 
a packet of soap powder - has been designed, and the graphic 
designer will have been involved at some point in the design 
process, whether working out the promotional material for the 
new car or the package and format for the soap. " 
It must be quite a dulling experience for some pupils to 
receive poorly typed, badly reproduced worksheets crammed with 
information and questions. 
3.2.2 Simple Techniques 
The main constraints on teachers with reference to the 
production of teaching materials are time and money. There are 
many basic aids currently available which can be used to make 
pupils' worksheets both attractive and appealing. Teachers 
are advised to make use of their local teachers' centres where 
they will usually find helpful advice, technical assistance 
and the hardware needed to produce attractive work. 
As an example, consider the use of illustrations on worksheets. 
Many teachers do not have the skill or the time to produce 
appealing illustrations. At most teachers' centres a supply of 
"non-copyright" illustrations are available which can be openly 
copied and then stuck onto worksheet masters ready for 
duplication. The process is quick and effective. Examples 
of available illustrations are: 
In addition, professional lettering can be readily available 
by using a range of resources such a-, ý, tencils, Letraset, 
lettering machines, photo-type setter!. z,, etc., for example: 
C. S. E. 
Mathematics 
12 34 56 7890 
INTERRELATED WAY 
Giv(, n the inclination and a small amount of' time leachers can 
produce very appealing worksheets. 
3.21.3 Cartoons, Photographs And Illustrations 
Cartoons, photographs and illustrations can often make a point 
better than words. A well thought out arrangement of a piece 
of tcxt using illustrations or cartoons can help the reader 
follow an argument as well as make the presentation appealing 
and inLeresting. Even in serious articles designed for 
academics, cart()on.,. -ý may be u.. -, ed as an attractive way in which 
to introduce important points. Freeman (Director of the 
National Extension College, Cambridge) highlights this point 
in his book "Mastering Study Skills" (45). Please see the 
next pa, (,,, e. 
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and appealing. The author, throughout his research project, 
has become more aware of the need to exercise care with the 
presentation of students' work. 
In recent discussions with the resources co-ordinator at his 
school, the author learned that a text dealing with such 
techniques in a simple format was not available. The resources 
co-ordinator, himself a trained graphic designer with much 
experience of working in industry and commerce, suggested 
that he and the author should attempt to co-write a short book 
on the subject. The idea of the combination of the two teachers 
was for the resources co-ordinator to provide technical 
expertise and the author, a non-specialist in graphic design, 
to write the material in a simple format which would easily 
be understood by other non-specialists. Important concepts 
and skills were identified and a structure for the book 
formulated as follows: 
Tit I e: 
Contents: 
Preface 
Table of Contents 
Basic Graphics For Teachers 
Introduction the need for a book of this type 
what we are trying to achieve 
target audiences 
Module 1- Hand Tools and Associated Equipment Used 
In Graphic Design 
a list and description of tools/equipment 
pictures and explanations 
Module 2- Obtaining Good Lettering 
- typewriter - manual 
- electric 
- electronic 
- jumbo 
- word processor 
- Letraset 
- Kroy letterer 
- photo-type setter 
- commercial type setter 
- handwriting 
- stencils 
Module 3- Obtaining Good Illustrations 
- non-copyright material 
- accurate tracing 
- use of the photocopier for 
enlargement/reduction 
- use of episcope to enlarge 
- use of photographic techniques: 
drawing from photographs; process camera 
-a cautionary note about copyright laws 
Module 4- Simple Techniques For Graphic Design 
cut and paste 
legibility - types and mix of 
type/lettering 
- sizes of lettering and 
illustrations 
layout 
margins and line spaces 
level of language 
Module 5- Analysing And Solving Problems 
This is to be covered by the use of 10-20 
case studies which would include pages of 
text, workbook covers, simple posters, 
directional signs, departmental letter 
headings, etc. 
Module 6 Types And Sizes Of Paper And Card 
Module 7 Poster And Display Work 
Module 8 Graphics For The Overhead Projector 
Module 9 Graphics And The Microcomputer 
Module 10 Methods of Duplication Of Materials 
- spirit duplicators 
- using stencils 
- offset litho 
Module 11 - Methods of Binding And Protecting Materials 
stapling 
using glue 
spiral binding 
lamination 
. 
storage of art work 
Module 12 -A Valuable Resource: Teachers' Centres 
their role 
types of facilities 
Module 13 Services Offered By Commercial, "Instant 
Print" Shops 
Module 14 - Examples Of Good Practice 
Module 15 - Examples Of Bad Practice 
Glossary 
Useful Addresses And Publications 
References/Bibliography 
A rationale, chapter headings and specimen pages for the book 
were sent to a leading publishing company. The company "liked 
the approach" but felt that "a book of this kind has a very 
limited market". They stated that "in the last 18 months 
(1984/85) the supplementary book market has been hit quite 
badly and sales of teachers' books and similar publications 
have fared very poorly". 
Possibly a student booklet may have more sales appeal and 
this is currently under investigation. 
3.3 Level Of Language 
Many schools have moved away from the textbook towards the 
worksheet. In the experience of the author and his colleagues 
failure to solve problems in mathematics or to assimilate 
knowledge in other subject areas arises, in some cases, from 
the pupils' inability to cope with the reading level of 
instructions and exposition on the worksheets. It would seem, 
therefore, that teachers may be making comprehension difficult. 
Bailey (46) suggests that teachers should keep certain 
questions in mind when preparing worksheets. Ile lists the 
following: 
Is the language used so abstract that it is likely to 
cause a reading problem? 
2. Have I avoided long complex sentence structures? Limit 
sentence length to a maximum of 10 words (average length 
7 words). 
3. Have I where possible chosen the simpler of two words 
to make the meaning clearer to the reader? (for example 
instead of 'determine' use 'find out', or instead of 
'predict' use 'guess'. ) 
4. Have I reduced the technical jargon or expressions and 
phrases which contain unnecessary words? It is often 
difficult to substitute words for technical vocabulary, 
so ensure that they have been covered in previous 
discussions. Try not to use more than five of the 
specialised vocabulary words or difficult concepts per 
100 words. 
5. Have I given sufficient simple illustrations, pictures, 
charts, tables or diagrams to help clarify the written 
word? Illustrations are especially helpful when pupils 
have to produce an end product; labels of parts of 
apparatus and machinery are very helpful. 
Can I use colour or underlining to focus attention on 
Keywords and specialised vocabulary? 
7. Is the worksheet legible? Sometimes written worksheets 
are poorly duplicated, have inadequate print size and 
inadequate use of space. Typewritten worksheets using 
a large print typewriter have much to commend them. 
8. Is there help in the pronunciation of difficult wordst 
such as phonetic spelling in brackets? Turn written 
numbers into numerals. 
9. Have I considered starring questions to be answered 
according to their level of difficulty? In a mixed 
ability situation, the literal comprehension questions 
might have one star, the Inferential questions two stars, 
and the Evaluative questions three stars. All pupils 
would respond to the one star question. Average and 
above average pupils should be able to respond to the 
two and three star questions. 
10. Have I allowed my less able pupils to produce written work 
in their own words (i. e. related to their own experiences 
and their conceptual level of development) rather than in 
the more objective language of the subject? This is an 
important consideration in the sciences. 
11. Have I used the written reports of more able pupils as 
starting points for my passage of information on my 
worksheets? 
4 
12. Have I checked the reading level of my worksheets with 
a readability formula? " 
He goes on to say: 
"Unless these criteria are borne in mind when producing 
worksheets, instructions may be too complex and the quality of 
learning consequently reduced. It is often helpful to ask a 
colleague from a different subject discipline to look at your 
worksheets and comment on whether they match up to these 
criteria. " 
When describing junior children's attitudes to mathematics, 
Shuard and Rothery (47) comment that: 
"from the beginning of the junior school years onwards, 
children are reading books in all subject areas, and teachers 
often expect them to read mathematics books. This, they say, 
is often a stage in which children seem "to have no difficulty 
with the maths", but they struggle in interpreting instructions 
from written material. They found that teachers ascribed 
these difficulties to a number of causes, and list the 
following examples of teachers' comments: 
Understanding 
"They could read the card but the words did not convey any 
meaning. " 
"Although the children knew the words they seemed unable to 
comprehend the questions. " 
Concentration 
", There are too many questions on the one page for them to 
concentrate adequately. " 
"Many of the reading difficulties originated from a lack of 
concentration. " 
Vocabulary 
"Specific problems with decoding the words 'estimate and 
record' ... when the meaning had been discussed one child 
commented 'Why didn't they use guess and write down? ' The 
wording 'copy and complete' means very little to any of the 
children. " 
Phraseology 
"She read the card easily and then said 'It's got here fill 
in the missing number. But if it's missing I can't, can I? 
Where is it? After explanation of what to do she got on 
easily. " 
Confidence 
"There were questions from the children: 'What do we have 
to do? ' Most of them needed an explanation and reassurance; 
the confident ones didn't ask. " 
In their investigations, Shuard and Rothery (47) discovered 
that the idea that some of the pupils' problems might be 
ascribed to reading difficulties seemed to be new to many of 
the secondary teachers. Their responses showed less awareness 
of language difficulties than did the responses of the general 
teachers of younger children, all of whom taught language as 
well as mathematics. They give a typical response from a 
secondary teacher which concerned the use of text by pupils 
in a CSE group. "There were no reading difficulties, only in 
the interpretation of what the question meant. " 
The problems caused by language difficulties in mathematics 
is discussed by HMI (48), who conclude that these are often a 
barrier to pupils' mathematical progress. Lawton (38) stresses 
the importance of developing language skills in pupils. One 
of the most important functions of a teacher, in his opinion, 
in encouraging learning, is the ability to manipulate language. 
He emphasises that there are usually cultural differences 
between pupils. and teachers. He illustrates the need for 
teachers-to communicate with pupils at their level by saying: 
"Very few children are without language, but their language 
may be different from the language of the school. " 
Turner (31) also found that inappropriate levels of language 
had an adverse effect upon the learning process. He quotes 
" typical response from a bricklaying student presented with 
" difficult piece of text as "It's mind-boggling - someone 
from Cambridge must have written this. ". 
The author has been aware of the need to carefully consider 
level of language throughout the course of this research 
project. His recognitio. p of the importance of this aspect 
of learning and knowledge of difficulties caused has been 
greatly helped by discussion and planning of student tasks 
in conjunction with an English specialist (reference Chapter 5). 
In the final analysis there were sections of all modules used 
by students where the level of language was inappropriate and 
which required revision. 
3.4 The Use Of Audio/Visual Aids 
3.4.1 Use Within Teaching Programmes 
Audio/visual aids in the form of videos, films, tape/slide 
programmes, overhead transparencies, etc. help to arouse 
interest and curiosity and often break the monotony of 
written work for pupils. Use of films, videos and tape/slide 
programmes does, however, require availability of specialised 
pieces of equipment which, in schools, usually have to be 
booked in advance, used and then promptly returned to a 
central resource area. There are many excellent films and 
videos which are available from large organisations such as 
Shell, BP, Volkswagen, etc. Once again the teacher needs to 
forward-plan activities, order the film/video and then return 
promptly. 
Several of the modules outlined in this thesis have required 
students to work individually or in small groups, thus 
necessitating audio/visual aids and equipment to be 
permanently based within a classroom area in order that 
pupils can use materials when required. Within the research 
programme the only film/videos used were in the section 
dealing with the pharmaceutical industry (reference Chapter 6). 
These were organised by outside speakers and were well 
received by pupils. 
3.5. The Involvement Of Personnel From Industry And Commerce 
3.5.1 The "Schools-Industry Movement". 
It is now common to refer to "the schools-indtistry*movement" 
in this country. This is of relatively recent origin, 
although it was built on the foundations of a series of older 
schools-industry infrastructures which according to Reeder (49 
dates back to the beginning of the nineteenth century. 
Whilst many employers say that they want schools to adopt a 
more industrially relevant curriculum in order that industry 
might ultimately be more productive, there are considerable 
divisions within their ranks. Some larger national 
organisations such as BP, ICI and the Bank Information Service 
have supported initiatives where a revision of the school 
curriculum embraces more experiential learning, a greater 
emphasis on economic literacy and more relevant assessment 
systems. Other organisations concentrate upon making the 
school curriculum congruent with the needs of industry. 
Joseph (50) outlined what he thought the "schools-industry 
movement" should be aiming to achieve in a written Parliamentary 
answer which subsequently was circulated to all chief education 
officers in England and Wales: 
"Schools and industry need to understand each other better. 
Business should be helped to appreciate the aims of the schools 
and the context in which these seek to achieve them. Conversely, 
schools and pupils need to be helped to understand how the 
nation earns its living in the world. This involves helping 
pupils to understand how industry and commerce are organised; 
the relationship of producers and consumers; the process of 
wealth creation; the role played by choicet competition and 
profit; and the traditional liberal view of the interdependence 
of political and economic freedom, as well as rival theories of 
how production and distribution should be organised and the 
moral basis commonly adduced by those theories. " 
One of the strongest claims made on behalf of the "schools- 
industry movement" is that it brings a more relevant 
education to young people. Jamieson ( 9) has the view that 
"the claim to relevance is a complex one". He poses an 
important question: "more relevant to whom? ", and follows 
this by saying: 
"Much of the schools-industry rhetoric is based on the 
assertion that young people do indeed see the relevance of 
studying subjects like English, mathematics and science when 
they are applied to problems in the adult world of work; 
that furthermore they respond positively to new modes of 
learning that stress the active role of the learner, and the 
importance of learning by experience (the traditional adult 
mode of learning). " 
It was clear from the Scottish report "An Education For Life 
And Work" (51) that the majority of young people respond to, 
what the report calls the "vocational impulse". 
Industrial awareness through experiential learning helps 
teachers to bring a certain degree of realism into their 
teaching. Teachersp. through experience, begin to realise 
the interrelated nature of the various skills required by 
personnel in industry. As Everard (52) pointed out: 
"It is dangerously misleading to forget how heterogeneous 
industry is. " 
3.5.2 Curriculum Development Within Schools Mathematics 
Departments 
With reference to mathematics, there have been a number of 
successful initiatives which have emerged over the past few 
years. 
The Dacorum Education and Training Forum (Dacorum is the 
western "corner" of Hertfordshire - Hemel Hemsteadt 
Berkhamstead, Tring and the surrounding countryside) is a 
loose association of training officers, careers officers.. 
schoolteachers and others. Their formulated guidelines for 
the organisation of links are expressed by Stanier (53): 
"(a) A member of staff in each school should be responsible 
for co-ordinating the scheme. We have found that at 
our local level it works best if a teacher makes the 
first approach. 
(b) That member of staff should make a preliminary visit to 
the firm involved, the main aim of which should be to 
identify possible areas of interest and to get some 
ideas for worksheets. 
(C) Arrangements should then be made for as many teachers of 
mathematics as possible to visit the firm, having in 
mind a particular pre-arranged aspect for investigation. 
Each teacher is then asked to produce one (or more! ) 
relevant worksheets which theyfeel able to use straight 
away with a class and which should fit in with the 
existing scheme of work. 
(d) When a series of worksheets have been produced they 
should be shown to the firm before being used in the 
classroom. 
(e) Arrangements should then be made for industrialists to 
visit the school, preferably to see the worksheets being 
used in the classroom - not always possible but 
extremely worthwhile when it can be done. " 
Stanier expressed the view that their work has resulted in 
considerably improved relationships between employers and 
teachers of mathematics and, as understanding of what is 
happening in schools increases, a lessening of criticism of 
mathematics teaching from employers has become apparent. 
Stanier is able to provide advice for anyone thinking of 
starting a similar scheme. She advocates (53, p23): 
"(a) try to establish contact with employers - they are 
interested! 
(b) avoid arguments about standards of arithmetic at all 
costs; 
(c) encourage ordinary classroom teachers, to visit and talk 
to people in industry wherever possible; 
encourage people, from industry to visit your classrooms; 
(e) and, most important, setýyourself and everybody else 
reasonable deadlines or you will never get round to 
doing anything at all. " 
Hubbard (54) uses quotations from the Cockcroft Report (22) 
to highlight why there is a need for dialogue between 
industrialists and mathematics teachers in schools: 
"Computation skills should be related to practical situations 
and, applied to problems. (Para. 803)" 
"We have drawn attention ... to the need-for curriculum 
development of various kinds leading to the preparation of 
material for use in the classroom ... . (Para. 808)" , 
11 ... the preparation of classroom materials related to the 
world of work is more difficult than might be expected. 
(Para. 108)" 
"It is essential that, in any scheme for liaison between 
schools and employers, the two-way nature of the relationship 
is accepted by both sides. (Para. 112)" 
"The laying of adequate mathematical foundations at school 
will, moreover, remain of central importance so as to provide 
a basis for any further training which career development or 
change of employment may require ... . In any event it will 
be of the utmost importance to maintain and develop'liaison 
between schools and industry. (Paras. 118-119)" 
Hubbard writes about the work of the Working Mathematics Group. 
Some years ago the full-time co-ordinator of this group came 
to the conclusion that: 
"there was just one thing wrong with mathematicians when it 
came to motivating youngsters. Mathematicians saw their 
discipline as interesting in its own right and assumed the 
same interest of others; they tended'in fact to see what 
they wished to teach entirely in mathematical terms. On 
occasion they would agree that mathematics should be made 
relevant, 'but all too often this ended up as taking the 
traditional examples and dressing them up in terms of football 
and the like. " 
In his article, Hubbard outlines the method adopted by the 
group to produce written materials: 
"an essential feature was that all the work of the group was 
done by teams in which teachers and the commercial and 
industrial members Worked together and shared the work equally. 
In fact, the starting point has always been from the 
industrial and commercial members - 'This is a real use of 
mathematics in my company' - and from that basis the team 
works up material which, though still clearly and explicitly 
founded on the real-life example, is, thanks to the influence 
and experience of a teacher partner, acceptable in schools and 
colleges and seen by teachers as contributing to their aims. 
As a way of producing relevant and usable material for teaching, 
the arrangement undoubtedly worked. " 
Bajpai and Bond have shown how the co-operation and help from. 
industry can be put to good use in the preparation of teaching 
-materials. Their books "Apprentice Maths" (55) and "Applied 
Math" (56) were written in response to the needs of 
engineering employers and emerged as a by-product of the 
Royal Society/Council of Engineering Institutions' Joint 
Education Committee's Working Party's Report on school 
mathematics in relation to craft and technician apprenticeships 
in the engineering industry (57). 
In addition to helping teachers with the production of 
motivational material for use in schools, good liaison patterns 
are beneficial to training personnel within industry. Ignorance 
of the school system often encourages fear and misunderstanding 
amongst training officers. Dialogue can alleviate these fears 
and create a much better, harmonious atmosphere. For example, 
the Committee for the Development of Co-operation between 
Industry and Schools in the Burton-on-Trent area (58) concluded: 
11 ... a meeting of teachersq head-teachers and employers to . - 
discuss the problems associated with mathematics, particularly 
modern mathsq could serve a useful purpose. " 
The skills of teachers of mathematics could also help training 
officers with their internal training programmes. There still 
remains uncertainty on the part of many training officers 
about the mathematical needs of their trainees. On the basis 
of a 1977 survey of 100 firms in South Yorkshire, Jesson of 
Sheffield University (59) contends that: 
"Far from it being the case that employers present a consistent 
view of mathematical needs ... they disagree even about some 
of the most fundamental items. " 
In the opinion of the author, if schools are to introduce a 
vocational orientation into their courses it is important that 
the orientation is widely based and provides young people with 
a preparation for work in general or for broad occupational 
areas. A narrow vocational orientation limits rather than 
extends opportunities and will not improve young people's 
transition into a world of work which requires greater 
flexibility than ever before. This is a view supported by 
Stafford, ýackson and Banks (60). 
It would appear that liaison and dialogue between industrial 
training personnel and teachers can be most beneficial in 
helping to produce motivational materials for pupils within 
schools and, in addition, can be of great benefit to training 
officers especially in their work with young trainees. 
3.5.3 Conclusions 
Interchange of ideas between schools and personnel from industry 
and commerce has been proved to be beneficial to all parties 
concerned. Industry appears to be anxious to contribute 
towards the curriculum in schools and teachers should be 
prepared to take advantage of the goodwill and generosity shown 
by companies in providing advice, speakers, films and literature 
in order to make the curriculum more relevant to today's 
society. The author's article (61) dealing with such ideas 
(published in 1981) received an enthusiastic response from 
teachers. 
3.6 Summary 
Research into the factors to be considered when producing 
teaching materials revealed many interdependent facets which 
the teacher must consider in order to be successful. It made 
the author and his teaching colleagues aware of the lack of 
thought currehtly put into the production of many worksheets/ 
booklets found within schools. 
The research highlighted the fact that, in addition to subject 
content, the way in which tasks are presented affects the 
response of the pupils. The planning and production of 
modules devised as part of the author's research work took 
into account the factors outlined in this Chapter. 
This thesis'contains examples and evaluations of modules 
presented to pupils in a-written format. It contrasts with 
the work of Turner (31) who exploited the use of tape/slide 
programmes, overhead transparencies and the computer. 
CHAPTER 4 
TESTING AND EVALUATION OF IDEAS 
WITHIN SCHOOLS MATHEMATICS CLASSES 
4.1 Introduction 
Attitudes To The Teaching Of Mathematics 
There is no doubt that the Cockcroft Report (22) impressed 
teachers and inspired many of them to re-think their whole 
approach to mathematics. The Report came after a period of 
time when many people had voiced disquiet about current 
mathematics teaching at all levels. In 1975 Bajpai, Mustoe 
and Walker (62) illustrated the thoughts of a number of 
mathematics teachers when they. defined inadequacies in the 
system for the mathematical education of engineers which was 
in operation at that time. Their criticism of mathematics 
teaching included: 
"uninspired teaching 
lack of liaison 
a 'cook-book' approach (i. e. a student repertoire of 
standard techniques) 
too much rigour 
too little individual help 
unimaginative examinations 
no suitable textbooks 
isolation of mathematics 
wide range of student ability, etc. " 
Many of the problems experienced by students are attributable 
to attitudes of teachers and teaching styles. HMI (63) 
expressed the view that: 
"Through the curriculum, pupils learn two things: attitudes 
to the subject and the content which the teacher selects for 
study. Attitude largely depends upon the approaches used by 
the teacher, while the pupil's retention of the content depends 
not only on what the teacher chooses to present but also on 
what he decided to emphasize and consolidate. " 
The quality of mathematical education is ultimately determined 
by the teacher's work in the classroom and the effect of an 
individual teacher may far outweigh the effect of the particular 
way that the syllabus has been determined. 
Mathematical education has become more complex in recent years. 
It is becoming increasingly important to have knowledge of the 
psychology of learning, the nature of mathematics in society 
at all levels, techniques of resource management, curriculum 
evaluation and assessment procedures. The mathematics educator 
is essentially concerned with the maintenance and extension of 
knowledge in these areas as well as of the subject matter of 
mathematics itself at a variety of levels of difficulty. 
Skemp (64) stressed that communication by the teacher is of the 
utmost importance especially with students of low ability: 
"Now, to know mathematics is one thing, and to be able to 
teach it - to communicate it to those at a lower conceptual 
level - is quite another; and I believe'it is the latter 
which is most lacking at the moment. As a result, many people 
acquire at school a lifelong dislike, even fear of mathematics. " 
A large proportion of teachers feel that for a majority of 
students the most important aspect of their teaching is the 
actual process. The learning process, they claim, is 
enhanced by creating a friendly working environment in which 
students are given a great deal of encouragement. The teachers, 
opinions concur with those expressed by The Schools Council 
in their book "Mixed Ability Teaching In Mathematics" (65). 
After visiting a number of schools the authors of this book 
concluded: 
"The teacher needs to establish a relaxed classroom atmosphere 
so that he has time to think on the job, has time to listen to 
what the pupils are saying (the best method of assessment) and 
to talk with the pupils. " 
Watson (66) became convinced that the material covered is much 
less important than the spirit in which it is approached. 
When talking with not unintelligent children he was saddened, 
not by the fact that they didn't understand mathematicsp but 
that they had stopped expeýcting. to understand it. 
Rosenbloom (67) agrees with Watson. He believes that the 
functions of a mathematics curriculum seem to be dependent upon 
how we organize mathematics learning experiences and how we 
perceive the nature of mathematics and its related pedagogy. 
The changing nature of education and current. restraints are 
noted by Trivett (68) who implies in his article that 
educational processes must be in line with the development of 
society in general. He says: 
"In school mathematics we are still inhibited by striving so 
much of the time for 'answers'. This narrow goal arose from 
the Victorian needs for young workers in the factories, shops 
and farms to accept the societal standard names for numbers 
for economic purposes. Today, however, we want a broader 
education. We want children to be educated taking into 
consideration their great potentials for creativityO individual 
contributions, co-operative needs and self-respect - in 
addition to the needed standard practices in appropriate 
contexts. " 
Certainly this is a view supported by several eminent 
educationalists. Matthews (69) gives a concise objective for 
teachers of older "ordinary" children by suggesting that they 
should "foster transfer, generalisation and creativity". 
4.1.2 The Results Of Ineffective Teaching On Pupils And 
Adults 
In the opinion of Maxwell (70), there are some teachers who 
like to preserve the mystique of mathematics and who do not 
see clarity and understanding as a teaching aim. Attitudes of 
teachers, she says, result in many adults speaking of fear of 
mathematics in their childhood. They had fear of asking 
questions when they didn't understand and of being wrong, 
fear because of sarcastic remarks by the teacher, fear of being 
embarrassed in front of their peers and a fear of violence 
resulting from their misunderstanding or the submission of 
incorrect answers. This type of feeling towards the subject 
has resulted in many people responding to mathematics with 
dislike, horror and feelings that it is difficult, unpleasant 
and incomprehensible. 
Poor teaching techniques were blamed for mathematical 
inabilities in London Transport craft apprentices in a case 
study carried out by Dickson (71) who ýLnalysed the achievements 
and experiences of ten apprentices. She concluded: 
"It was found that most of the ten apprentices had suffered 
some serious shortcomings in their schooling which they 
attributed. mainly to ineffective class control and low 
motivation through lack of practical application of the 
mathematics encountered. The content and depth of topics in 
the school mathematics syllabus should have been adequate 
preparation for the first year of training at London Transport, 
but the opportunity at school for repetitive exercise and 
practice in basic arithmetic computation*, on the whole, was 
found to be inadequate. " 
*Note the emphasis by employers on the need for exercise and 
practice in basic computation. 
When pupils are consulted about their mathematics lessons they 
are usually found to be astute and constructive. Perhaps we 
as teachers underestimate their intellect and do not pay 
enough heed to their opinions. In 1981, Dickins and Wood (72) 
interviewed 55 fifth form pupils from mixed comprehensive 
schools. Their findings reported in "A View Of Mathematics 
From The Fifth Form" offer an interesting insight into how 
pupils think. Comments by pupils included: 
"There's no discussion in maths - at all ... There's only 
really one straight line through things: in maths it's 
either right or it's wrong ... and you can't have any other 
ideas about it, whereas in history a lot of it can be what 
you believe in ... I, 
"Teachers should try to involve pupils as much as possible - 
say, try to get a particular child to teach for a while just 
to see how it goes - it'd be different ... Just something I've 
thought of. " 
The researchers then tried to find out why certain teachers 
stood out in the pupils' minds. One of the points most 
frequently mentioned was willingness to explain again, perhaps 
individually, when a pupil was stuck, and the patience which 
made the pupil feel it possible to ask for such help: comments 
of this kind were made on about half the good teachers, for 
example: 
"He was very patient, and if you did ask while you were doing 
an exercise he would stay with you until you did understand it - 
he didn't lose his temper at all, and held try teaching it 
from all sorts of angles to try and make you understand. " 
The contrasts with: 
"(The teacher says) 'Never mind, just don't answer questions on 
that in the exam' - (I) can't take that - doesn't make me feel 
very confident ... I like to sort it out. " 
"Feeling you could ask" was important, but some pupils in the 
survey thought they were more inhibited by worry about other 
pupils thinking them stupid than by fear of the teacher's 
reaction. A number of teachers were praised for their 
Willingness to offer help outside lesson time. 
The teacher's expectations were another crucial area of concern 
for pupils. Repeated praise of "strict" teachers seemed to 
refer more to insistence on academic standards than on 
disciplinary ones. Thus a "strict" teacher who always marked 
pupils' books and "made you work hard" was contrasted 
favourably with one who: 
"Wasn't very, good - he didn't mark our books - he didn't show 
any interest in our work - we didn't used to work - you know 
we didn't think he cared about how we did. " 
Although some teachers were praised for their tight control 
and organization, the survey found a number of the fifth formers 
who seemed ready for a rather different style. They appreciated 
the way their teachers were now prepared to give greater 
responsibility to pupils for organizing their own work 
schedule. For pupils going into the sixth form this style of 
teaching would seem to be a valuable preparation, and some 
pupils who were leaving school for college gave as a reason 
the desire for such increased responsibility. Perhaps we do 
not always sufficiently adjust our teaching style to the 
increasing maturity of our pupils? 
The Advisory Council for Adult and Continuing Education 
conducted a detailed enquiry (73) in order to provide evidence 
and information on the mathematical needs of adults in daily 
life, so as to identify the fundamental skills and understanding 
needed in order to cope in adult life, and derive implications 
for the teaching of mathematics to both children and adults. 
Their report found that: 
"many of the people interviewed during the enquiry were 
inhibited about using mathematics. This has led them to avoid 
it as much as possible and, in some instances, it has affected 
their careers. " 
It goes on to offer reasons for such attitudes: 
"Among the suggested causes of this inhibition were teachers, 
attitudes, the formality of much mathematics teaching, the 
seeming lack of relevance of mathematics to everyday contexts, 
fear of the subject, literacy problems, gaps in schooling and 
parental expectations. " 
4.1.3 
'Written 
Teaching Materials For Mathematics Classes 
Throughout the course of this research project, the author 
became increasingly aware of the importance of clarity, 
simplicity and appeal of text written for students. 
One of the identifiable changes in mathematics teaching over 
the past twenty years has been the increasing demand on pupils 
to read and write in mathematics lessons (74). Texts are 
used not only as a source of examples, but as a medium of 
instruction. The use of work-cards and independent learning 
has emphasized this even more. 
Written communicixtion is a major component of the methods of 
teaching mathematics used in most schools today. Textbooks, 
worksheets and workcards, either commercially produced or 
home-made, form an integral part of the resources which 
teachers of mathematics use with their pupils. A printed page 
of mathematical text may communicate comparatively easily 
with children, or it may fail to communicate; it is important 
for teachers of mathematics in both primary and secondary 
schools to recognise whether childrcn are likely to be able to 
read the page easily. 
The importance of good visual appeal and carefully conceived 
written ideas is emphasized by Shuard and Rothery (47, p89) who 
offer sound basic advice on the format of mathematical text: 
"it seems likely that the visual appearance of a good page of 
text will be; 
easy for the reader to find his way about; 
pleasing to look at. 
These qualities can be achieved through a careful choice of: 
the layout of the page; 
the type style used in printing; 
the use of colour. " 
"The visual appearance of a book can make a considerable 
difference to the enthusiasm or otherwise with which pupils 
approach it. " 
Mathematicians generally would benefit from close liaison with 
colleagues in English departments when producing written texts. 
Shuard and Rothery (47, p 104) strongly recommend that much 
attention be paid to presentation of text in a clear, 
uncluttered manner: 
"It is most important to ensure that the flow of meaning in 
the text is clear, and to consider how the graphic material 
complements and fits in with the verbal material. A careful 
balancing of graphic and verbal material may sometimes seem 
wasteful of space on 
- 
the page, but work with children has 
convinced us that the visual arrangement of the page is vital. " 
The language used in mathematics lessons is 
* 
often technical, 
sometimes needlessly so. For example, it became apparent to 
Hart (75) when interviewing 14 year olds that the words 
'perimeter' and 'area' were not part of their normal 
vocabulary and had to be redefined. Other words may have 
taken on a limited (and incorrect) meaning. She gives 
examples from an interview with Faith (aged 14) which illustrate 
two of these misconceptions: 
Interviewer: 10 sweets are shared between two boys 
so that one has 4 more than the other. 
How many does each get? 
Faith: That's wrongl if you share they each 
have 5, one can't have 4 more. 
2. Interviewer: I think of a whole number, add one to it. 
Can the result be divided by two?, 
Faith: If you had a whole number and added 1, 
it would be odd. It won't work. 
Interviewer: Will it work anywhere? 
Faith: No. Adding on 1 makes it odd, -even if 
its thousands. 
Interviewer: How about starting with 5? 
Faith: I thought whole number meant even,. " 
Another term often used incorrectly is "straight"; for many 
children a slanting line cannot be straight because it is not 
perpendicular to the edge of the page. 
In addition to content, presentation and syntax, the writer of 
text must have consideration for the way in which it is to be 
used. Here there are many advocates of systems which allow 
students to progress at their own pace. For example, 
Dienes (67, pp 62-63) claims that: 
11 ... different. rates of progress are evidenced in different 
areas of the same concept structure by different children. 
This means that collective instruction is highly impractical 
and inefficient. If thirty different children in the 
classroom were treated in exactly the same way, some would be 
wasting their time, others would receive presentations 
unsuitable to their ways of thinking and others would not 
follow at all. " 
One hidden factor which tends to influence the overall 
effectiveness of text is the competence, flair and enthusiasm 
of the writer. 
Bajpai and Calus (76), though writing in the context of higher 
mathematics, advise that the writing of the programmed texts 
must be done by someone: 
"who has a thorough understanding of the topic programmed: 
who has the ability and desire to communicate it to others; 
who has experience of teaching the topic at that level; 
whose knowledge of the subject area extends beyond the 
bounds of the programmed material. " 
These, they remark, surely are the attributes of the, successful 
teacher. 
To summarise, if teachers of mathematics are to interest and 
excite their students there must be, among the teaching 
profession, a growing awareness of the importance of both the 
content and presentation of written work given to pupils. 
Too often, in the experience of the author, teachers receive 
inadequate instruction in this aspect of their work during 
initial and in-service training. In schools one can find 
many examples of ill-prepared and totally unattractive 
mathematics Work-sheets where the number one priority is to 
cram as much writing on a page as possible in order to be 
"economical". 
The need for improvement in the "professional studies" section 
of initial teacher training courses is expressed by HMI 
Butterworth (77) who, when referring to current trends in 
teaching in schools, points out: 
"Courses in the methodology of mathematics teaching need more 
than ever before to take account of diversifying patterns of 
teaching and learning. The growing amount of mixed-ability 
teaching, and developments in the production of resources for 
mathematical learning outside the realm of the textbook, are 
matters which sometimes receive less consideration within 
professional studies than they might. Such issues are, of 
course, for inclusion within priorities for in-service as 
well as initial teacher training. " 
One of the aims of the author has been to attempt to produce 
attractive, appealing modules suitable for use in mathematics 
classes, having regard to suggestions and recommendations 
made in this section and the work outlined in Chapter 3. 
4.1.4 An Interrelated Approach In Mathematics Teaching In 
Schools 
Peter Reynolds, a member of the Cockcroft Committee, gave an 
address (78) at the University of Leicester. in 1983 on the 
implications of the Cockcroft Report(22) for the teaching 
of the less able pupil. 
In his address,, Reynolds pointed out that not many people in 
society enjoyed mathematics. The curriculum, he felt, was too 
difficult and proved to be boring to many young people. 
Equally the "back to basics" approach was totally unattractive 
to many. For the least able pupils a sense of pride was 
important together with tastes of success which subsequently 
improved confidence rather than a continual confirmation of 
pupils' failure due to an inappropriate diet of work. Too 
often in our schools, he said, the remedy for failing at a 
particular topic was to give the pupil more of the same which 
subsequently was tackled incorrectly thus reinforcing the 
failure of the pupil. He felt that imaginative, practical, 
applications-oriented questions would prove to be a better 
policy and may arouse both interest and a degree of 
enthusiasm. 
The Cockcroft report (22, p4) itself pointed teachers towards 
the importance of applications and relevance when it stated 
that: 
"The mathematics teacher has the task 
of enabling each pupil to develop, within his capabilities, 
the mathematical skills and understanding required for 
adult life, for employment and for further study and 
training, while remaining aware of the difficulties which 
some pupils will experience in trying to gain such an 
appropriate understanding: 
of providing each pupil with such mathematics as may be 
needed for his study of other subjects; 
of helping each pupil to develop, so far as is possible, 
his appreciation and enjoyment of mathematics itself and 
his realisation of the role which it has played and will 
continue to play both in the development of science and 
technology and of our civilisation; 
above all, of making each pupil aware that mathematics 
provides-him with a powerful means of communication. 
Key phrases can be selected, such as: 
understanding required for adult life; 
mathematics needed for the study of other subjects; 
appreciation and enjoyment of mathematics; 
a, powerful means of communication. " 
The report was emphatic in stating that development of 
mathematics courses should be "from the bottom upwards by 
considering the range of work which is appropriate for lower- 
attaining pupils and extending this range as the level of 
attainment of pupils risesý'. 
An interrelated approach to the teaching of mathematics is 
supported by many leading educationalists. The Assistant 
Masters' Association (79) gave support to this approach in 
1973 by claiming: 
1, ... knowledge is only compartmentalized to assist the 
presentation of the material; understanding would be improved 
and time saved if learning cut across subject barriers and the 
breakdown into subject areas was less rigid. Some degree of 
cross-reference between subjects is a definite help in the 
learning process, but teachers of all subjects should be 
prepared to adopt syllabuses and methods in an endeavour to 
present knowledge as a unity. " 
The Royal Society Report in 1976 dealing with the training 
and professional life of mathematics teachers (80) expressed 
the view that mathematics is central to education of all 
children. They recommended that mathematics has an important 
part to play in the development of society: 
"First, a knowledge of mathematics is an essential requirement 
for everyday life in modern society; mathematics is the 
servant not only of the sciences but also of industry and 
commerce. Mathematically educated manpower is essential to 
the well-being of society. Secondly, mathematics can in 
itself be a fascinating study for pupils, both as a, means 
by which they may better their understanding of their 
environment, and as a way in which their powers of problem- 
solving, reasoning and conceptualisation may develop and they 
may gain access to new areas of thinking. " 
Matthews (81) introduced a note of caution to the prospect of 
a totally interrelated approach by saying: 
"We have had a glimpse of the way ahead: Imaths with everything'. 
But in our enthusiasm we must not submerge mathematics totally 
within the general curriculum. There are still topics which are 
straight mathematics and there are still times when honest 
practice is necessary. But if mathematics and biology, 
economics ... are to retain their individual fortresses let us 
now explore the highways between them - that is the message for 
the next few years. " 
Increasingly over recent years teachers have been aware of 
complaints from industry and commerce that the mathematics 
taught in schools is irrelevant and that young people taking 
up employment are unable to apply what they learnt at school. 
One of the main reasons for this, according to Bird and 
Hiscox (82) is thought to be that "examples found in standard 
textbooks are hardly ever taken from the real world and rarely 
reflect the problems or solutions which will face the young 
school leaver once he starts working. " 
Writing in an article dealing with the All India Vathematics 
Education at CAMET (AIMEC) Project at Loughborough University 
of Technology, Bajpai (83) remarked: 
"Mathematics has to be meaningful to the student and relevant. 
to his needs. The student must have implanted in him the 
desire to learn the subject and also to become proficient in 
the ways in which mathematics can be used to understand 
technological subjects and to solve the 'real' problems that 
arise in industry and commerce. This means that a different 
attitude to that which existed in the past with regard to 
mathematical education has to be developed. Mathematics has 
to be made 'alive' and 'meaningful' 
He went on to pose four important questions: 
11(i) why teach mathematics? 
(ii) what mathematics to teach? 
(iii) when to teach mathematics? 
(iv) how to teach it? " 
He pointed out that "These questions are of the greatest 
concern and interest to the mathematics educator/innovator. ". 
Perhaps these questions are relevant to any group of teachers 
embarking upon the task of preparing curriculum material. In 
addition, teachers need to think carefully about the teaching 
process. The model offered by Scopes (84) appears to be both 
straightforward and logical (please see the next page). 
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Having discussed the benefits of an interrelated approach to 
the teaching of mathematics, the rest of this Chapter is 
devoted to details of the preparation and evaluation of 
teaching materials for pupils within schools. 
4.2 The TVEI 
The Technical and Vocational Education Initiative was announced 
by the Prime Minister in the autumn of 1982 with the stated 
aim of "stimulating technical and vocational education for 
14 - 18 year olds across the ability range within the 
education system". 
The Manpower Services Commission was given the task of 
managing the scheme and a special high powered National Steering 
Group was appointed to establish criteria and to monitor progress. 
The entire project is firmly underpinned by the aims of the 
Marshall Report - "A Basis For Choice" (85). Originally 
intended as a curriculum framework for a one year post-16 
course for uncommitted (to a particular vocational area) and 
largely unqualified students, the report is relevant to all 
14 - 18 year olds because it: 
(a) identifies generic (process) transfer skills which all 
students should have; these include communication, 
numeracy, learning, practical and manipulative including 
keyboardq decision making, problem solving and planning 
interpersonal, basic coping. 
(b) identifies broad areas of knowledge which are similarly 
essential preparation for adult life in a rapidly 
changing technological society - economic, political and 
computer literacy, in particular to be aware of computer 
applications in industry and commerceg and new 
developments in Information Technology. 
Unlike other pre-vocational coursesq TVEI has no closely 
defined core of skills, aims and objectives. This is to allow 
local education authorities, toýdevelop their own curricula. 
Each programme, however, must fulfill the following criteria (86): 
"equal opportunities for both sexes; 
a four year-curriculum designed to prepare the student for 
employment in a rapidly changing society; 
general and technical/vocational elements throughout the 
course; 
-the course should develop problem-solving skills and 
initiative in the students; 
the technical/vocational aspects should be related to job 
opportunities, both within and outside the local area; 
planned work experience from the age of 15; 
links with further training and/or education; 
regular written assessment and good careers*cou . nselling. " 
The criteria and philosophy of the TVEI is very much in line 
with many of the objectives considered to be important when 
teaching topics in an interrelated way. 
At Burleigh College, Loughborough, where the author is a member 
of the Mathematics Curriculum Area, a submission of a TVEI 
pilot scheme was devised early in 1983. This was a co-operative 
venture involving Rawlins Community College, Quorn, and 
Loughborough Technical College. The submission was accepted 
by the Leicestershire Education Authority and subsequently the 
LEA was chosen to be one of 14 pilot projects out of over 60 
local education authorities who applied. 
Two of the underlying aims of TVEI which evolved from the aims 
of the common core in "A Basis For Choice" (85) were: 
"(a) We aim to break down subject barriers where appropriate - 
this will be particularly important in the integrated 
approach to the world of work and eventually in computer 
literacy across the curriculum; 
(b) We aim to make the approach more student centred - by 
making the students more responsible for their own 
learning by participatory learning and experiential 
learning where appropriate. " 
In the local submission existing and planned developments were 
outlined. 
Existing developments included: 
a well established programme of work experience; the 
introduction of a pr6gramme of social and personal education; 
the introduction of an option in control technology; work on 
study skills modules. 
Planned developments included: 
the introduction of 11011 and "All level Business Studies; 
the introduction on a "cluster" basis of post-16 pre- 
vocational link courses with the Technical College involving 
C&G 3659 BEC General and Technician Studies scheme; the 
introduction of core humanities and within it the possibility 
of devising a module under the heading "People and Work". 
4.2.1 Mathematics And The TVEI 
No mention was made in the above proposals about developments 
in the teaching of mathematics as part of the TVEI. 
An approach was made to the TVEI co-ordinator at Burleigh 
College regarding testing and evaluation in mathematics 
classes of material being developed at CAMET. The 
suggestion was received with enthusiasm and financial support 
was provided to enable reprographic costs to be met as well 
as enabling small purchases of equipment and books. To our 
knowledge this was to be the only mathematics initiative in 
all of the Leicestershire pilot schemes. 
The main problem facing the mathematics team at Burleigh 
College was to determine which groups of students should be 
used to evaluate the new approach bearing in mind that 
students came to the College at the age of 14 and within two 
years would, be awarded CSE or"1011 level'examination grades. 
The team also had to-remember that, at the end of any course 
within their department, a mathematical qualification would 
be awarded and hence any course provided for students would 
need to have a strong mathematical, bias., 
Teachers were reassured about proposals to evaluate an 
interrelated approach within mathematics classes by the 
recommendations given in the Cockcroft Report (22). 
Subsequently they decided that an interrelated approach 
should initially be introduced as part of the course of study 
for pupils of lower ability. This is a priority recognised 
in many schools. The Mathematics Supplement of the HMI survey 
of secondary schools (63, p 42)'revealed that "A need to 
organise new courses for less able pupils was perceived in 
68 per cent of all comprehensive schools and in 60 per cent 
of all secondary modern schools. In almost three quarters 
of these cases the recommendation was a strong one. ". 
This Chapter describes attempts to provide such a course for 
the less able students at Burleigh College as part of the 
curriculum area's contribution to the TVEI. In doing this 
the opportunity arose to incorporate an interrelated approach 
in certain sections of the course. 
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4.3 Certificated Courses Of Study 
4.3.1 Syllabuses 
In 1982 two options for courses of study for the less able 
student were discussed.. Students could follow either: 
(a) a Mode 3 syllabus; 
or 
(b) one of the syllabuses currently offered by the East 
Midlands Regional Examinations Board (these are shown 
below). 
Further Traditional 
Mathematics 
Further Modern 
Mathematics 
Integrated Modern 
and Traditional 
Mathematics 
Commercial and 
Domestic Mathematics 
Mathematics with a 
calculator 
After much discussion between members of the Mathematics 
Curriculum Area it was finally agreed that low ability 
students should undertake a course of study which would be 
assessed by two written papers and. course work This is a 
limited grade CSE course where candidates may be awarded 
CSE grades 3.41 5 or U, with grade 3 being awarded in 
exceptional circumstances. The course work element, amounting 
to 50% of the final mark, offered scope for teachers to 
"cover topics in a, variety of ways and in a range of 
applications" (22, pp 66-80) as well as "making pupils aware 
of the interrelationships between mathematics and other 
subjects of the curriculum", a point forcibly expressed by 
HMI (63). 
From 1984 the course work element of f ered scope f or students 
to use material being developed by Professor Bajpails team 
at Loughborough University of Technology. Staff in the 
Mathematics Curriculum Area at the College readily agreed to 
co-operate in testing the materials and ideas produced by the 
research team. 
4.3.2 Aims And objectives Of The EMREB Courses 
Aims 
1. To ensure that all candidates who are awarded a grade 
have achieved a basic level of numeracy. 
2. To assess the mathematical attainment of candidates. 
Objectives 
The emphasis on the particular objectives will differ according 
to the syllabus or scheme of assessment for which the candidate 
is entered.. 
The schemes of assessment are designed to test the extent to 
which the candidate is able to: 
1. do basic arithmetic, including making reasonable estimates; 
2. recall basic facts and principles as outlined in the 
syllabus; 
3. apply these facts and principles to a variety of everyday 
situations; 
4. i1nderstand, use and-manipulate mathematical symbols; 
5. draw accurate diagrams, to scale if appropriate; 
6. think logically; 
7. sustain a piece of mathematics through several steps; 
8. appreciate orderl pattern and relationships; 
9. investigate, explain and, if possible, solve a problem; 
10. collect and interpret data; 
11. generalise and develop a mathematical situation; 
12. recognise the appropriate method to tackle a problem, 
including possible use of computer; 
13. hypothesise and then test the hypothesis; 
14. use books of reference; 
15. show initiative and create or invent valid methods new 
to them; 
16. adapt and apply mathematics in unfamiliar situations. 
4.3.3 Limited Grade CSE Courses As Part Of The TVEI, 
In addition to the aims and objectives set out by EMREB, 
Burleigh mathematics staff felt that a set of aims and 
objectives in line with the TVEI should be written as a solid 
foundation for future curriculum planning and development at 
this level. These were debated and are set out below. 
A ims 
1. To endeavour to make students happy in their work. 
2. To create a pleasant, friendly, industrious atmosphere 
in the classroom with good relationships between students 
and between students and teacher. 
3. To arouse both curiosity and-interebt in students by 
giving them a varied diet of work at the relevant levels 
incorporating, wherever possible, modern educational 
technology. 
4. To improve the self esteem of students and make them 
realise, in some cases, that mathematics is not 
"impossible to do". 
5. To familiarise students with areas of knowledge which 
will be of use in adult life. 
6. To help to prepare the student for entering the world of 
work. 
7. To enable the student to become more self-directioning 
and more responsible for his/her own actions. 
Objectives 
1. To use, wherever possible, modern educational technology. 
2. To produce/use well written, appealing materials for use 
by students together with comprehensive teachers' notes 
and assessment schemes. 
3. To develop in students an awareness of the computer as 
an aid to both learning and living. - 
4. To relate subject matter to its practical uses outside 
the classroom wherever possible. 
5. To provide work for students which will break down the 
rigid lines of demarcation between subject disciplines 
so that mathematics is no longer treated in isolation 
but is shown to be an integral part of science, 
technology and the humanities. 
To make students cognisant of the role of mathematics 
in adult life. 
7. To provide schemes of work suitable for both individualised 
and group working. 
8. To incorporate into courses, wherever possible, practical 
work both inside and outside the classroom. 
9. To bring investigative work into lessons and to develop 
open-ended problem solving situations. 
4.4 Teaching Method And Organisation 
From September 1984 students were timetabled to attend 5x 
35 minute periods per week for mathematics This took the 
form of two double lessons and one single lesson. Staff felt 
that students should have variety in their lessons. Teaching 
time was planned as follows: 
2 periods 
"core" work 
+ 
2 periods 
"topic" work 
+ 
1 period 
mental arithmetic 
This was not intended as a rigid system and, in practice, some 
teachers decided to alternate between core work and topic work 
on a weekly basis spending both double periods on either one 
or the other. The core work would prepare students for 
written papers 1 and 2. The topic work would cover the 50% 
course work element. The period devoted to mental arithmetic 
has been a feature of the diet given to students for a number 
of years and was incorporated-after discussions with training 
officers in local industry and commerce. 
Staff elected to keep teaching group sizes to a maximum of 
20 despite the fact that this would put considerable strain, 
in terms of numbers, on other mathematics-classes. 
A team of teachers held "brainstorming" sessions where ideas 
for the topic work were discuss ed and developed. Only 
mathematics teachers (with a collective wide background) were 
involved. Plans for the future included negotiation with 
other curriculum areas to enlarge and enrich the team. 
Material for the core work was prepared by one member of staff. 
4.5 Resource Material - Topic And Core Work (Phase 1). 
4.5.1 Topic Work - Phase 1* 
The topic work written between 1982 and 1984 involved students 
in traffic surveys off the campus, planning holidaysp 
discovering what bar codes are, analysing the cost of various 
foodstuffs in the shops, etc. The initial set of topics 
devised in conjunction with the University team were "Fast And 
Furious" (speed, distance and time), "The Kitchen'19 "Electricity 
In The Home", and "Our Water Supply" (see next page). 
* Phase 1 and later Phase 2 modules may be inspected at CAMET. 
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Each of these topics was presented to the students in a 
booklet form with extra resource material stored on shelves. 
The material was written with the previously stated aims and 
objectives in mind. Three of these topics featured: 
(a) the inclusion of work involving aspects of science, 
technology and the humanities; 
(b) the use of attractive, commercially produced pamphlets/ 
booklets which were generously provided by a number of 
local and national companies. 
The remaining topic, "Fast And Furious",, was textbook orientated 
with some practical work outside the classroom. 
For Phase 1 topics, teachers attempted to make the classroom 
attractive and appealing by supporting each topic with wall 
displays. 
Topics identified for development at a later date included: 
Packaging Fashion 
The Motor Car Pets And Their Homes 
Gas And Oil Codes And Number Patterns 
Surveying and Building Foundations Investigations 
4.5.2 Core Work 
The core work was divided into sections, based on either text 
books or work cards or both. As with the topic workp the 
material available was used by students either on an 
individualised basis or as a teacher-led exercise. 
Both the core and topic work encouraged each student to have 
self-discipline in organising his/her own individualised 
programme of work. 
4.6 Room Allocation And Layout 
During any one period two parallel groups were timetabled to 
follow the limited grade CSE coursev with two rooms available. 
It was decided by the teaching team that one room should be 
resourced for core work and the other for topic work with the 
classes working in each room at some time in the week, thus 
reducing the resources required and also the amount of storage 
space needed. The teachers gave a great amount of thought to 
the arrangement of desks which, in their view, would 
significantly affect the response of the students and their 
subsequent attitudes. 
Suggested layouts of desks included: 
I II 
[ii 
LII 
III 
0 I 
III 
III 
II 
I II 
F 
The final layout for both rooms consisted of desks in blocks 
of four or six adjacent to various resource storage units, Z' 
for example: 
(diagram 
not to 
scale) 
It was felt that this was much less formal than the other 
arrangements and gave students the opportunity to have group 
discussions, interchange of ideas and mutual self help. 
Desks were arranged in blocks rather than in rows and columns. 
This brought informality to student groupings yet was organised 
to complement storage arrangements of resource materials. 
Attractive wall charts were used to enrich the working 
environment in the rooms, each topic being supported by a 
wall display. 
4.7 Storage Facilities 
It was important for staff to consider three main points when 
organising the storage of resources. Resources should be: 
(a) easily accessible; 
(b) well organised for student use; 
(c) secure and easily checked if appropriate. 
Experience has shown that, without a simple storage system 
for resources, student frustration may emerge causing 
unnecessary work for both student and teacher. 
Students' question 
booklets and 
resource material 
were clearly 
labelled within 
the classrooms 
using existing 
lockers and cheap 
yet effective 
"bankers' boxes". 
4.8 Evaluation Of Teaching Modules (Phase 1) And Approach 
By Students 
4.8.1 Early Oral Comments To Teachers 
During the first four weeks in which the Phase 1 modules were' 
used, teaching staff kept a close check on student reactions. 
Early oral comments from students to staff were pleasing. 
These included: 
(a) Rachel - "It's nice to have questions which are not 
just numbers and sums. " 
(b) Michael -a rather slow, introverted character who was 
tackling a kitchen planning exercise with 
both enthusiasm and accuracy much to the 
amazement of the teacher - "I've just 
finished making some cupboards like this in 
my kitchen. " 
(c) Bharat I'Maths is my favourite lesson - I've never 
done anything like this before. " 
4.8.2 Written Comments On Individual Topics 
For each of the three topics incorporating an interrelated 
approach,, i. e. "The Kitchen", "Electricity In The Home" and 
"Our Water Supply", students were asked to complete a feedback 
sheet. This would reveal which sections had been attempted 
and how each section had been rated together with comments 
about the "good" and "bad" points of the topic. For each 
of the three topics the feedback sheets had the same 
instructions. Appendix 4.1 gives details of the results from 
the information supplied by students. 
4.8.3 General Conclusions 
Student comments and ratings were made at the end of the 
trials with, in some cases, work on topics having been 
completed up to 4 months previously. Assessment should 
have been requested immediately after each topic had been 
completed when facts and feelings were fresh in the minds 
of students. Some comments and ratings therefore may not 
be valid. 
2. The modules were not an overwhelming success but there 
were encouraging comments made by many students. The 
comments were pleasing as the approach used was different 
to that which students had experienced in their 
mathematics classes on previous occasions. Ratings may 
reflect a comparison of their expectations in mathematics 
classes (good or bad) compared with the diet given to 
them, for example several people felt that "pages of 
fractions and decimals" would be more appopriate. 
3. It was pleasing to hear from staff that, when attempting 
the modules, levels of behaviour were good which may 
result from students' interest. in the work and the fact 
that they were doing something different from their 
experiences in the past. 
Teachers commented during the period of trials that 
students were not reading the instructions for each 
module. Generally, they were starting at the beginning 
and working through the booklets. This is supported 
by the values in the "not attempted" columns. 
5. Students were originally allocated 5/6 x 70 minute 
periods plus homeworks to attempt each module. This 
proved to be inadequate and, in practice, extra time was 
given. Students were, however, under pressure to 
complete work in a given time which caused anxiety. 
6. Practical work was very appealing. 
7. Drawing was popular with many students. 
8. Some students valued the incidental information provided 
for them in the modules. 
9. Perhaps the modules contained too much written work and 
not enough "real maths" for some students. 
10. The modules had no appeal for a few students. The 
intention was to create interest and show how mathematics 
is applied. Clearly for some people we failed but, 
however, the question could be posed "What would appeal, 
mathematically, to the totally disenchanted student? ". 
4.9 Written Comments On General Issues 
4.9.1 A Survey Of Students' Opinions 
Student opinions about certain aspects of their mathematics 
course (limited grade CSE) were obtained by means of a 
questionnaire. Students completed their responses on an 
individual basis and were not allowed to discuss questions or 
answers with their friends. Completed forms were received from 
80 boys and 65 girls. Instructions at the top'of the 
questionnaire are shown below. 
MATHSANDME 
TUTOR MATHS 
NAME .................. QIOUP ................... 
TEACIIM ................. 
BOY GIRL 
Where you see boxes like this 140 
1 2 3 5 
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you are asked to tick ONE box only. 
A tick in box 1 means definitely NO 
A tick in box 5 means definitely YES 
Questions and responses are outlined on the next few sheets. 
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4.9.2 Comments Relating To The Survey 
Teachers were impressed by the sincere manner which 
students displayed when asked to give their opinions via 
the questionnaire. 
2. Students' attitudes to mental arithmetic varied greatly. 
The system of using a particular book on a weekly basis 
may prove to be monotonous for some people. Perhaps a 
more varied approach should be adopted with more oral 
questions being used. 
3. . Topic work. was generally well received. 
Of the boys: 
16% rated core work higher than topic work; 
30% gave core work and topic work an equal rating; 
54% rated topic work higher than core work. 
Of the girls: 
21% rated core work higher than topic work; 
28% gave core work and topic work an equal rating; 
51% rated topic work higher than core work. 
4. Students gave support to the inclusion of aspects of 
science, design and technology in their topic work. There 
was, however, only limited support for more work involving 
English skills. 
5. One omission in the topic work produced at this stage was 
the use of the computer. Students indicated strongly 
that they would like to see the computer used in the work. 
The inclusion of practical tasks in the topics was also 
considered to be desirable. 
6. Organisation of worksheets and resources was found to be 
satisfactory by the majority of students. 
7. When monitoring students' attempts at topic work, teachers 
commented upon the students' difficulty with the levels of 
language of both topic booklets and published resource 
materials. The results of the survey indicate that this 
anxiety was not shared by the vast majority of students. 
This, however, is an area which requires much closer 
examination and is an aspect of education frequently 
overlooked by teachers. (reference Chapter 3). 
8. Comments about "good points" and "bad points" relating to 
the topic booklets were diverse in nature. Most students 
presented constructive comments as can be seen from the 
table. 
9. The system of employing compulsory and optional sections 
for each topic was preferred to a situation where students 
must attempt all the work. From a teacher's viewpoint, 
this system enabled the more. conscientious students to 
receive recognition for their efforts. 
10. Classroom organisation in terms of the position of desks 
and resources was acknowledged to be acceptable to 
students with 72% preferring to work in small groups. 
This system also enabled the few who wished to work on 
their own to do so (by simply moving their desks from a 
block). Size of classroom is also-important with 
larger classrooms preferred to small ones. 
When asked about possible topic titles, the students 
produced an interesting and varied list of suggestions. 
It highlights the fact that students are a tremendous 
"resource". Their ideas, views and opinions should be 
exploited by teachers as a bridge to effective 
communication, for example "The Water Supply" might look 
to be an interesting topic to the teacher but how is it 
received in the mind of the child? 
12. In the past the standard way of presenting solutions has 
been by using an exercise book. For many students, 
especially those of low ability, the end result is messy 
and not substantial in quantity hence giving little 
return for their efforts. Students' responses to the 
questionnaire indicated that they would prefer to give 
some answers on file paper and some on typed sheets 
where they "fill in the missing spaces". Again this is 
an important aspect often overlooked by teachers. 
13. Question 20 was open to silly remarks. To the students' 
credit, very few were written. Most comments were honest 
reflections of what they felt. Several points emerged: 
(a) Many students believe Mathematics lessons should 
consist of working through pages of fractions, 
decimals, percentages, factorsp etc. - this is 
"real" maths. They cannot see that within the 
topics these mathematical concepts are being 
applied to various situations. Perhaps the 
teachers need to explain more thoroughly to 
students the aims of the topic work* 
(b) Common requests in the suggestions made by students 
were: 
more computing; 
more practical work; 
more work where student-s are required to attempt 
tasks away from the classroom, for example surveys; 
some class discussion; 
more I'maths" in the topics; 
for students to be able to eat and play the radio 
in the classroom; 
for topic booklets to be replaced more often as 
and when they become worn and damaged. 
4.10 Transcript Of Taped Interviews With Small Groups Of Students 
A number of students were interviewed in small groups after they 
had completed the questionnaire. Comments made are typified by 
the following extract. 
R. B. What's your name please? 
Claire. 
RB What about your suggestions how we can make your maths 
lessons better? 
C. Well ... now we've got four topics to do. I think that 
we should have, say, five or six and just do four of them. 
I think that we should choose our topics. 
R. B. That's a good suggestion. So if you had to do ten topics 
in all over the two years, we could have fifteen or twenty 
available and you had to pick ten to do. 
I think that would be better because we've all got 
different interests ... it's better if we've got more 
choice. 
R. B. Has the approach to maths at Burleigh been different to 
the approach to maths at Limehurst*? 
Yes. 
R. B. In what way for you? 
C. well ... it's like, topics here, and at Limehurst you 
just did the SMP books ... and everything else out of 
books. 
R. B. Do you prefer to do the topic work and some bits out 
of books rather than working out of books all the time? 
Yes. 
R. B. Why? 
C. Well, it's just boring working out of one book ... going 
through it ... but like the topics you are doing different 
things ... I mean like if you had a book you'd probably 
just ... say multiplications and then you've got to do 
that all the time but now you've got the topics you've 
got all different sorts of maths in it ... and you 
probably learn more. 
Claire's feeder high school. ) 
4.11 Evaluation Of Teaching Modules (Phase 1) And Approach 
By Teaching Staff 
4.11.1 A Survey Of Teachers' Opinions 
In a similar exercise to that carried out with students 
(reference section 4.8.2), teaching staff were asked to complete 
feedback sheets for each of the three topics incorporating an 
interrelated approach, i. e. "The Kitchen"# "Electricity In The 
Home" and "Our Water Supply". This was intended as a means 
whereby student and staff feelings could be compared as well 
as giving vital information needed to modify and improve the 
modules for future students. 
For each of the three topics the feedback sheets had the same 
instructions, for example 
C. S. E. LIMITED GRADE 
FEEDBACK SHEET 
I 
TO PICITHE 
STAFF 
ITCHEN 
In your opinion how did each section appeal to the students? 
Please insert / in the boxes below on a1-5 scale. 
I means "DEFINITELY DID NOT APPEAL" 
5 means "WAS WELL RECEIVED AND WELL ATTE1,33TED" 
Section 1 
I 
3 4 5 
In addition space was provided to answer: 
2. What Were The Good And Successful Points About The Topic? 
3. What Were The Bad And Unsuccessful Points About The Topic? 
4. Have You Any Suggestions For Improvement? 
Results of the survey are shown in Appendix 4.2. 
4.11.2 Conclusions 
In many cases units of work were too lengthy. Staff 
indicated the need for realistic tasks to be set which 
could be completed in, for example, a double period 
(70 minutes) in order to give students a sense of pace 
and progress. 
2. Short, easy, introductory pieces of work have proved to 
be successful. 
3. Some topics required students to read a great amount. 
This caused problems bearing in mind the ability of the 
students. 
4. Some topics required students to produce written 
descriptive answers. This caused a little resentment 
from a few students who questioned the reasoning behind 
such examples. 
5. Practical work was very well received by students. 
6. Work involving drawing was popular and attempted with 
enthusiasm. 
7. Teachers indicated the need for more structured questions 
in some parts of the work. 
8. Marking schemes need to be improved especially in 
relation to the assessment of written passages. 
9. Video films were not used in the topic work. ' Teachers 
suggested that their inclusion would enrich topics and 
help to create interest amongst the students. 
4.12 Assessment 
4.12.1 Assessment Of Students' Work 
The core work was assessed by examination at the end of the two 
year course. For course work students were required to attempt 
at least ten topics, each topic being marked in accordance with 
the following scale: 
Correctness of work 20 
Development and content of topic 15 
Completion of topic 5 
Independence (of help from teacher 5 
or fellow pupils) 
Presentation and logical progression 5 
50 
In the past, mathematics topic marking and moderation had 
proved to be very time consuming. Teachers involved with 
planning Phase I modules took great care to devise a more 
efficient method of organising and presenting students' work. 
For each topic attempted students were given two front sheets 
as shown in Appendix 4.3. This enabled teachers to enter 
marks as the student completed a section of work and also 
to give a total mark at the end of each topic. This mark 
was then moderated by a designated person. 
4.12.2 Teachers' Assessment Of The Work Prepared For Students 
It was difficult to be objective about the success or failure 
of the course. Members of the mathematics curriculum area 
voiced the opinion that, at that early stage, there was a 
big improvement in terms of content and student motivation 
compared with the previous provision for the less able student, 
i. e. an all grade CSE course which was too difficult or a 
"non-exam" course where, according to many studentst "there 
is nothing to work for". Assessment of the course was carried 
out continuously by means of regular departmental meetings 
where ideas and materials in use were discussed and proposals 
for change made if necessary. In addition teaching staff 
and students completed feedback sheets which were analysed. 
Information received was used in a modification process. 
4.13 Resource Materials - Topic Work (Phase 2) 
After considering oral comments made by both students and 
teachers during the testing procedure for the four modules, 
a further four topics were written: 
The Motor Car 
Packaging 
Codes And Number Patterns 
Investigations 
The first three topics included aspects of science, technology 
and the humanities. "Investigations" was purely mathematical 
and fulfilled a need to present students with investigative 
work as recommended by the Cockcroft Report. 
The broad general approach of the "Motor Car" module contrasts 
with Turner's "Measurement And The Motor Car" (31) which had 
a distinct vocational bias towards the work of a motor mechanic. 
The booklets were an improvement on the first four modules for 
the following reasons: 
The amount of work included was reduced and was more 
realistic in relation to the amount of time available for 
student study. 
(b) A colour code was used to indicate to students compulsory 
and optional sections, for example yellow sheets must be 
attempted and white sheets may be attempted* 
(c) An effort was made to produce more typed sheets on which 
students would "fill in answers". It was felt that this 
would help the pace of the work and would assist teaching 
staff with homework assignments. 
(d) The life and appearance of the booklets were enhanced 
by laminating their covers and also spiral binding the 
sheets together rather than using a stapler. Much use 
was made of the reprographics/resources department 
. within the College as well as using the facilities 
available at the local teachers' resource centre. 
In addition the first four topics were revised to comply with 
the positive suggestions made by students and teachers. 
Feedback from all concerned suggested that the revisions made 
had improved the topics. 
4.14 Acceptance Of Topic Work By Other Teachers And 
Establishments 
4.14.1 Comments From A County Mathematics Adviser 
Throughout the course of the research projecto the whole concept 
of an interrelated approach to the teaching of mathematics was 
warmly welcomed and encouraged by the Leicestershire County 
Mathematics Advisers. 
When asked to comment about the mathematics modules written in 
an interrelated way, Dr. Maurice Edwards wrote (September 1985): 
"Thank you for letting me preview your modules. Their 
reception by the Heads of Mathematics Departments at the last 
INSET day* was infectious! Too many children, for too much of 
their time do too much mathematics - and if I really say what 
I mean - most of this is non-contextual, i. e. children do not 
see the use and relevance in situations other than maths books! 1 
Your modules begin to redress this balance - can we really begin 
to look over the barriers that surround maths - barriers often 
self-imposed by many teachers? 
* reference Chapter 7 
Many thanks and please keep me informed. Your resource is 
long awaited by me - how do we now influence the others? " 
At the INSET sessions in which the author introduced his ideas 
regarding an interrelated approach to the teaching of 
mathematics, many requests were made by teachers for copies 
of the modules. 
In response to the large number of enquiries the County 
Mathematics Advisers eventually decided to reproduce 50 copies 
of each booklet for circulation within schools and colleges in 
Leicestershire. 
Within Leicestershire the author has visited a number of schools 
at their request to talk about the ideas contained within his 
research project. This led to the schools adapting some of the 
ideas offered. Examples of typical responses follow. 
4.14.2 Work At King Edward VII Upper School, Ifeltontlowbray., 
Leicestershire (14 - 18 Comprehensive) 
In a recent interview (September 1985)p Pam Farquharson, 
Head of Mathematics, remarked: 
"We have used and tested three of your modules so far - 
Electricity In The Home, Our Water Supply and The Kitchen. 
My staff were delighted with the material and felt that it 
was a lovely way to deal with mathematical topics. The pupils 
reacted very favourably to the work offered to them. 
In the past we have tended to use CSE Greer with staff working 
through the various sections. Your booklets, however, were 
most attractively presented and had much appeal to both pupils 
and staff. 
Colleagues in my department have been inspired to write their 
own modules in a similar style. We intend, however, to present 
our modules in A5 booklets for ease of carriage. " 
I 
The Melton teachers gave feedback about student reactions to 
the rather abstract Investigations Topic compared with their 
reactions to the more contextual type of topic. Comments 
from students included: 
"The investigations were altogether boring. I don't see what 
they were helping us do. When do we need to know these in 
later life? I would much prefer going back to the other sort 
of work. " 
Helen (aged 14) 
: "I enjoy playing about with the calculator and being able to 
find the conclusion. " 
Sarah (aged 14) 
The staff at the Melton school asked to be kept informed of 
any further development in the written materials produced as 
part of this research project. 
Outside Leicestershire, the modules are being used in Derby 
and Market Drayton, Shropshire. Initial requests were made to 
the author for information about the modules produced which 
subsequently led to teachers within the schools gaining 
enthusiasm for and interest in an interrelated approach to 
the teaching of mathematics. 
4.14.3 Work At The Merrill School, Derby (11 - 18 ComprehensiLle) 
The author visited the school on several occasions and worked 
with an interdisciplinary group of teachers. Initially the 
mathematics department used the CAMET modules with pupils 
working on the limited grade mathematics course. In a short 
time it became apparent to the teachers that this approach had 
merit. In September 1985 the school opted to replace the 
limited grade CSE course with an "integrated" City and Guilds 
365 Vocational Preparation (General) course where pupils would 
combine their mathematics and communication courses and would 
work on topics in an interrelated way. Topics being 
developed include: 
Packaging The Wild West 
Motor Cars Setting Up Home 
Newspapers Safety 
Holidays 
One request from the teachers at Derby was for a simple hints 
sheet giving ideas about module preparation. This was duly 
prepared and is shown in Appendix 4.4. 
Keith Furniss, Head of the Mathematics Faculty at the Merrill 
School, provided the author with a progress report on the new 
course. He wrote (October 1985): 
"When I heard of the coursework that was being used at 
Burleigh College, Loughborought I visited the maths department 
and saw the booklets being used with several classes. I was 
most impressed with both the content of the booklets and the 
method of use and organisation within the classroom. This work 
was of particular interest to me as at my own school we were 
looking into the possibility of producing some material for use 
with low ability pupils intending to use examples of Maths and 
English that would be of use irr everyday situations. The 
booklets that we saw, 'The Motor Carl, 'Packaging', 'Electricity' 
to 'Our Water Supply', showed us the quality of work that could 
be produced for our target groups of pupils, and although these 
booklets were written for mathematics coursework, they 
offered the advantage of using other areas of knowledge 
together with published leaflets which increased the pupils' 
interest. On returning to my own school we tested 'Electricity' 
and 'Water Supply' with classes of low ability fourth year 
pupils and found an improvement in motivation for both topics. 
The 'Water Supply' booklet was more successful than 
'Electricity'. 
Based on our experience with these booklets we decided to 
design a course using the City and Guilds 365 course as the 
core. But believing that the examination syllabus in numeracy 
and communication was not an adequate course alone for 
Mathematics and English, we agreed to build the course on 
booklets of a similar type to those we had seen at Burleigh 
College. 
Rod Bond visited us at the Merrill and was a great source of 
help, ideas and encouragement. 
Pupils following the course took this work on the booklets to 
both their Maths and English lessons which were timetabled in 
the same room. In 2 out of 3 Maths lessons and 2 out of 3 
English lessons per week the pupils were working on the 
booklets. 
We were showing the pupils topics in which examples of Maths 
and English would naturally occur and in which the subject 
boundaries had been broken down. The initial topics we used 
were: A topic on finding their way round the school; 
'Motor Carl, 'Setting Up Home' and 'Newspapers'. Following 
the first half term of this course we have made the following 
observation. The pupils thoroughly enjoyed the work they were 
doing and were highly motivated by it. 
We felt that half a term was too long on one topic. 
Keeping on top of the marking was difficult as the class was 
taught by 2 people. They were areas that could be improved 
within the content of each topic. Concern was expressed that 
the ability of the current 4th year pupils was significantly 
lower than that of previous equivalent groups. 
It was felt worthwhile to provide an answer book for pupils 
to work in, so as to keep their work tidier within their 
folders. 
Other minor teething troubles were discussed, but it was felt. 
that in view of the lower ability of the pupils compared to 
previous groups we would spend the half term from October to 
Christmas working on basic concepts using Maths Counts on TV 
and other lively sources, and revising the booklets for 
continuation in January. 
As a group of teachers within the school we are pleased at the 
level of motivation provided by the booklets, but recognise, 
as we expected to find, that there are areas within the topics 
that we should improve. 
My thanks are due especially to Rod Bond for the invaluable 
help he has been to us in developing this course. " 
Examples of modules produced by teachers at the Merrill School 
are available from the author. 
4.14.4 Work At The Grove School, Market Drayton, Shropshire 
(11 - 18 Comprehensive) 
The author received a request from Brian Robinson, deputy bead 
of the Mathematics Department of the Grove School, for copies 
of the mathematics modules. He intended to use the ideas as 
part of a new course which he was organising for 14 year old 
pupils of low mathematical ability. The pupils would study 
a limited grade CSE course of which 50% of the marks would be 
obtained through course work. Robinson tested the revised 
version of the "Electricity In The Home' module with a group 
of 24 pupils (set 7 out of 8). The booklet was used in its 
entirety with a number of additions: 
(a) the pupils carried out a survey of lighting provision 
within the school; 
(b) the pupils read the school's electricity meters and 
worked out the cost of electricity used over a short 
period; 
(c) videos dealing with electricity and electricity charges 
were shown; 
(d) a visitor from the Energy Marketing. Section of the 
Electricity Board came to the school; during the visit 
she judged the safety posters designed by the pupils - 
the pupils had paid 10p each to enter a poster 
competition with the winner receiving a record token; 
(e) when pupils wired the plug it was connected to an 
appliance for testing purposes. 
On completion of the topic, pupils were asked to fill in a 
simple questionnaire to give feedback to the author. Replies 
from the questionnaire are analysed in Appendix 4.5. 
Pupil Interviews 
Both the author and the teacher involved in this exercise 
intended to interview pupils in depth to ascertain their 
feelings and opinions regarding the success/failure of the 
topic. This was not carried out due to the severe industrial 
action within schools which placed limitations upon teacher 
contact time with pupils and also restricted teacher absence 
from school for research purposes (in the case of the author). 
Conclusions 
The responses from the pupils involved suggested that the 
new approach was well received. 
2. Once again practical work, for example wiring the plug, 
the poster design, proved to be very popular. Pupils 
appeared to appreciate the variety of tasks and activities 
employed within the topic. 
3. The mathematics involved was substantive and yet was 
tackled well. For low ability pupils such as these 
the apparent dilution of mathematics with, to them, 
more interesting activities, helped to maintain their 
interest and generated enthusiasm for what might have 
been "boring maths lessons". 
4. Pupils indicated that they liked the format of the work 
booklets. 
5. At least one pupil was uncertain about the new approach 
and indicated that he preferred "proper maths, e. g. sums, 
fractions, etc. ". Perhaps it will take a long time to 
convince parents and some pupils of the merits of an 
interrelated approach. 
6. The teacher involved with this trial has a caring, 
enthusiastic and dynamic approach to his work. Some of 
the success of the trial must be attributed to his 
personality and flair. In the author's opinion the 
results may have been much less favourable if the trial 
had been conducted with a dull, unimaginative teacher. 
4.14.5 Topic Work Display 
In November 1984 the Director of Education in Leicestershire 
decided that elected representatives on the County Council 
should be better informed about the many good current practices 
in both primary and secondary schools. It was decided to mount 
a series of small standing exhibitions near to the elected 
members' lounge at County Hall. The first exhibition planned 
was intended to show examples of good practice in English and 
Mathematics within the County. 
It was very pleasing that samples of topic work developed by the 
research team at CAMET and teachers at Burleigh College were 
chosen for one of the six display panels allocated to 
mathematics. Details of the display are presented in Appendix 
4.6. 
4.15 Conclusions 
1. Phase 1 and 2 modules were well received by students. 
2. The results were pleasing, bearing in mind that the 
interrelated approach used was different to students' 
previous experiences and their concepts of what 
mathematics lessons should be about. 
HMI (48, p 25) strongly suggest that: 
"It is necessary to take action to encourage a more 
positive attitude made up of the following features: 
fascination with the subject; 
interest and motivation; 
pleasure and enjoyment from mathematical activities; 
appreciation of the purpose, power and relevance of 
mathematics; 
satisfaction derived from a sense of achievement; 
confidence in an ability to-do mathematics at an 
appropriate level. " 
In addition they say (48, p 30) "The mathematical needs 
of the whole curriculum provide excellent opportunities 
for placing mathematics in context. " 
The modules produced have incorporated the above features 
in varying degrees and form an excellent base for future 
developments.. 
3. Testing and evaluation of the modules produced useful 
feedback from students and staff in terms of both teaching 
content and teaching method. Information and experiences 
gained helped when producing revised Phase 1 and Phase 2 
modules. 
4. The attitude of the students at Burleigh College can be 
commended. They gave their opinions and comments in a 
sincere and honest manner (with just a few exceptions 
as expected). Teachers can learn much from student 
feedback. Perhaps it is an aspect often overlooked in 
schools mainly through pressures of time. 
5. An interrelated approach does have a place within the 
curriculum. The Cockcroft Report(22) supports work of 
this type. 
The modules produced generated both interest and enthusiasm 
from teachers in a number of schools in Leicestershire and 
elsewhere. This enthusiasm has resulted in the preparation 
of topics directed towards the specific needs of the pupils. 
Towards the end of the research project severe industrial 
action within the author's school and in the other schools 
mentioned in the Chapter meant that visiting schools and 
talking to staff and pupils proved to be impossible. The 
enthusiasm and interest shown by tdachers from these other 
schools was highlighted by their willingness to provide both 
written and oral feedback to the author. 
4.16 Recommendations For Future Topic Work 
1. Teacher/Student Collaboration 
When a group of students were asked by a teacher for their 
ideas about a topic on "Fashion", their immediate response 
was "great" and "what a good ideal'. They were keen to discuss 
the topic and were forthright in suggesting items which they 
felt should be included. Here was a situation where the 
students were quite excited at the thought of tackling the 
topic. The problem for the mathematics teacher would be, 
of course, to incorporate an adequate mathematical content. 
The point proves, however, that to achieve a harmonious 
relationship between teacher and students the PROCESS must 
be right and then the learning will follow. 
Student involvement in curriculum planning appears to have 
many benefits. 
2. Development Of Resources 
For future topics and core work efforts should be made to 
increase: 
(a) the use of the microprocessor; 
(b) practical and field work; 
(c) the use of audio/visual aids. 
Teachers must exploit modern technological aids. In addition, 
rooming and fixtures should be investigated with a view to 
setting up a multi-disciplinary mathematics laboratory where 
both experimental science and practical design problems can be 
incorporated into mathematical programmes. 
HMI recommends that (48, p 43): 
"Audio visual materials can enrich many mathematical activities. 
The atmosphere in which mathematics is taught ought to be 
conducive to learning, with stimulating and attractive display 
of resources, together with the display of pupils' work and of 
objects and posters of interest. " 
Every effort should be made to improve further the attractiveness 
of the classroom'. 
Development Of Written Materials 
The material written dealing with topics in an interrelated way 
can only be developed properly by means of regular meetings of 
small interdisciplinary teams. If progress is to be made such 
meetings should be given a degree of priority. Also a strong 
case could be made for the inclusion of representatives of 
outside agencies, for example industrialists, parents, etc., 
into the teams. 
4. Teacher In-Service Training 
To promote an interrelated approach there is a need for in- 
service training sessions for teachers to enable discussion to 
take place regarding aims and objectives, syllabuses, material 
content, teaching styles and assessment procedures. In 
addition there is a need for discussion regarding: 
(a) the effective use of audio/visual equipment; 
(b) the effective use of the computer; 
(c) the importance of good graphic design and relevant 
techniques which could be used easily by the teacher; 
(d) the format of written material and durability/costs of 
various forms of presentation; 
(e) basic communication by the written word (for example, 
many worksheets written for students have as much on them 
as possible - much to the detriment of the learning 
process); 
(f) level of language; 
study skills; 
(h) how to make use of three most important and effective 
sources of ideas and resource material: 
students 
parents 
representatives from industry and commerce; 
the sharing and exchange of ideas between teachers in 
different schools (the motto here might be SHARE IDEAS - 
SAVE ENERGY); 
attractive classroom design together with the effective 
storage of and easy access to resources. 
5. Dispersion Of Ideas 
Every effort should be made to share ideas and material once 
it has been proved to be successful. Teachers should be 
encouraged to participate in the imaginative and varied in- 
service training programmes organised by County Mathematics 
Advisers. These afford the opportunity to hear new ideas and 
new approaches as well as giving teachers a chance to share 
their views and voice their opinions. Without co-operation 
and a spirit of compromise in terms of course content and 
method, teachers will find themselves working in a vacuum, 
repeating tasks which have been developedl tested and 
evaluated elsewhere. The time has come to make concerted 
attempts for groups of schools/teachers to collaborate on 
specific tasks relating to their teaching. 
4.17 Recommendations For Future 16+ GCSE Mathematics Courses 
The 16+ National Criteria for Mathematics (87) stated that 
"any scheme of assessment will have regard to the need for 
examination tasks to relate, where appropriate, to the use 
of mathematics in everyday situations. " Amongst the stated 
aims are: 
"use mathematics as a means of communication with emphasis 
on the use of clear expression; 
develop an ability to apply mathematics in other subjects# 
particularly science and technology; 
produce and appreciate imaginative and creative work arising 
from mathematical ideas. " 
These statements are relevant to students of all abilities 
and yet symbolise the aims and objectives of work being 
developed at CAMET as part of this research project. In 
addition, from 1991 all schemes of assessment must include 
a course work element giving students the opportunity to 
demonstrate initiative and ingenuity. The work carried out 
with low ability students can now be expanded to cater for 
those of higher ability. The lessons learned from the 
experiences gained will be a valuable asset in future planning. 
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CHAPTER 5 
TESTING AND EVALUATION OF IDEAS, 
WITHIN SCHOOL ENGLISH CLASSES 
5.1 Introduction - Current Educational Philosophy Regarding 
English Language Teaching 
During the past few years, HMI have produced a number of 
important papers relating to language components of the school 
curriculum. There is an underlying desire to improve and 
update language provision in schools and, in doing so, relate 
the work carried out to other curriculum areas and also 
students' future needs in adult life. 
One of the latest papers, The Curriculum From 5 to 16, points 
out (88): 
"Pupils need to achieve a working knowledge of language so 
that they have a vocabulary for discussing it and are able to 
use it with greater awareness and control. That which 
characterises the achievement of older pupils is not only the 
accumulation of new knowledge or skills, but an increased 
ability to use language with sensitivity, sophistication and 
discrimination and to deal with more demanding forms of 
spoken and written language used by others. " 
The importance of language covering a variety of different 
situations is strongly emphasized in English From 5 to 16 
(89) where HMI states: 
"Achieving competence in the many and varied uses of our 
language is a vital part of the education of pupils in our 
schools. " 
"The aims of writing should be to enable pupils: 
(a) to write for a range of purposes; 
(b) to organise the content of what is written in wayp 
appropriate to the purpose; 
(c) to use styles of writing appropriate to the purposes 
and the intended readership; 
(d) to use spelling, punctuation and syntax accurately and 
with confidence. " 
Realism should be a significant factor when setting student 
tasks. HMI (89) continue by saying: 
"The objectives stated in English can best be attained by 
setting tasks which require communication for real or 
realistic purposes and in which particular skills need to 
be used. " 
Realism in language teaching necessitates consideration of 
the environment in which we live. Adams (90) believes that: 
"The English curriculum of the future will have to concern 
itself more and more with the context of the world in which 
school students are growing up and that we cannot allow 
English teaching simply to exist within a museum of the 
past. " 
lie goes on to outline suggestions for a revision of assessment 
procedures (p 97): 
"One invariable component of the examination system in English 
has been the writing of the formal essay, though our growing 
awareness of the need to be aware of the importance of context 
in writing, the development of a sense of audience, purpose 
and awareness of form in the writer, makes the usefulness of 
the formal essay as a means of assessment of increasingly 
doubtful value. It seems clear that we shall have to come to 
recognize the necessity of course work assessment as the only 
available means of examining pupils' writing across a wide 
range of purposes. " 
The views of Adams are supported by HMI (63) in an earlier 
document when they relate language to the society in which 
we live: 
"We need to make children aware of the conventional aspects, 
but not bind them tightly with the conventions. To 
understand how language works for individuals in sociely is 
not to neglect the grammatical and formal qualities: it is 
to put these qualities into a fuller understanding of the 
context, the 'audience' and the specific task. " 
"A 16 year old at the end of his education can be expected 
to talk, listen, read and write effectively in a range of 
situations, and not merely to pass some formal tests in a 
limited range of language skills. " 
Certainly cause for concern has been expressed in recent years 
with regard to the ability of young people to cope with 
language skills associated with their employment. Caudrey (91) 
reports that: 
"A recent survey, Goals of Engineering Educationt found that 
engineers considered communication the single most important 
ability that their job demanded, with 66 per cent of those 
questioned saying that 50 per cent of their time was spent on 
oral or written communications. Despite that, 62 per cent of 
engineers and 67 per cent of their colleagues believed that 
engineers' 'inability to express and communicate, both 
verbally and in writing, was a problem'. The Association for 
Verbal Arts, based at Sheffield Polytechnic, is also arguing 
that reforms are needed in the teaching of English. It says 
'Precise and creative use of language is of major importance 
for the maintenance of our complex intellectual, industrial 
and democratic structures. '". 
When evaluating his "Measurement and the Motor Car Industry" 
module, Turner (31) found that written and spoken communication 
are closely related to mathematics, for example when calculating 
and explaining the customer's motor car bill. 
It is encouraging to learn that there are now available a 
number of useful positive examples of teachers and workplaces 
getting together, re-defining the basic language skills and 
seeking out the most effective ways of achieving technical 
competence. These include, in published formo "Engineering 
Your Communications"(18) and "Communication Skills in 
Employment and the Young School Leaver" (92), an account of 
work in the Coventry Education Authority by Torbe. 
Jackson comments upon these examples in "Is This Proper English 
We're Doing, Sir?: Images of English 211 (93): 
"Instead of the surface features of an instrumental approach 
to language growth, there is an emerging emphasis on the making 
of meaning through talking, writing and reading, and on the 
primary value of independent initiative in the learning process. 
So, in Engineering Your Communicationst within a list of basic 
speaking and listening skills, we find: 
'To participate with confidence, and influence discussions and 
conversations'; 
and then in a key to effective listening: 
'Think while listening, mentally challenging and summarising 
the content. ' 
The other advances are in the recognition that spoken. fluency 
and sensitivity come before formal correctness in writing 
('Since the predominant medium of communication is speech ... 1) 
and in the growing concern for the issue of whether the context 
and purpose for communications are meaningful and motivating 
for the language user. " 
Darch (94) adds a word of caution to those teachers who might 
be tempted to drift towards a situation where they use only 
real-life situations in their language teaching. He advocates 
a skills based approach: 
"I am not asking for teaching materials which fall over 
backwards to be of the children's culture or language or which 
the children can immediately see as close to their everyday 
experience. I am asking for an analysis of the skills required 
for children to function now as effective members of our 
society, not of course in all the roles of an adult but in 
several which are very important: such as the role of consumer. 
The analysis should be followed by a conscious teaching of these 
skills - not just by thrusting children into 'real-life' 
situations but by building up a range of abilities in the most 
effective way. " 
The growing significance of "language across the curriculum" is 
illustrated by Robertson (95) who, in four case studies, covers 
a whole range of initiaiives involving language in mathematics, 
humanities, science, physical educationt etc. 
Teachers themselves are becoming more critical of existing 
practices where subjects are taught in isolation. Allen (96) 
has strong views on this: 
"The rigid separation of the curriculum into subjects in the 
secondary school has led to an inbuilt failure to work in the 
fruitful areas between subjects ... The recent moves to 
break down the barriers between subjects and within subjects 
has led to a ferment of ideas, a revaluation of established 
practice, a discovery of many more suitable materials, more 
suitable that is to the pupils, the times and the kind of 
learning being sought. No good teacher can afford to ignore 
the wealth of ideas that-have emerged, particularly under the 
conception of the 'unity of English'. " 
Perhaps the recent moves mentioned by Allen are a result of 
the Bullock Report (15) which came out strongly in support 
of a 'language across the curriculum' policy by saying (p 514): 
"Every school should have an organised policy for language 
across the curriculum establishing every teacher's 
involvement in language and reading development throughout the 
years of schooling. " 
The importance of English skills across the curriculum is also 
supported by teachers in further and higher education. BEC 
unequivocally stated its belief in the importance of English 
in all courses at the outset (97) identifying it as one of the 
four central themes expressed in its "underlying philosophy": 
"The ability to speak and write simple English is of major 
importance in the conduct of affairs at any level. Council 
believes that the inability to do this effectively is at the 
root of many problems in business. It is, therefore, of 
paramount importance that students should be actively 
encouraged to develop this ability and learn to use the form 
of communication appropriate to the task. " 
The way to avoid "compartmentalized" English lessons and their 
obvious limitations is by adopting a thematic approach to 
learning, an approach which, according to Abrahams (98) has 
been misunderstood by some teachers whose interpretation of 
"themes" have been vague and confused. She highlights her 
own opinions of how-a thematic approach should be attempted 
and gives advantages and disadvantages of such an approach: 
"Tightly-structured themes need careful forward-planning by 
a team of teachers, who in the first stage of planning will 
look at the questions and issues arising from the choice of 
titles and their potentialities, closely related to the age- 
groups concerned and their own experience. They will quickly 
discard abstract, or over-broad or over-narrow titles in 
favour of more central and obvious themes. They will be 
aware of the intended outcomes - the development of 
intellectual understanding, sympathies, self-awareness and 
insight as well as the development of language skills. An 
initial check-list of what might be explored will be prepared 
and each teacher will be informed about the books, media and 
resources available. Where possible, all the resources should 
be centralized and it is not difficult to devise a simple 
filing-system for easy location of worksheets or relevant 
printed material. Work-folders will probably be kept and 
lessons will be organised so that there is adequate time for 
feed-back and display of outcomes. Where themes can be 
integrated with other subjects, there will be regular 
meetings with the specialist teachers, whose co-operation 
(and trust) is essential. Selection of materials and 
resources can be made from books, magazines, newspapers, 
records, tape, television, etc., and audio-visual aids can be 
used with great effect from the simple tape-recording of talk, 
to making a short 8mm film. The most obvious advantage of 
the team approach to tightly-structured themes (which can be... 
planned to co-ordinate work from year to year throughout the 
school), is that newly qualified, inexperienced teachers can 
draw on the experience of other teachers and are offered a 
framework within which they are able to develop their own 
insights. The disadvantage of the structured thematic 
approach is that it might impose individual constraints on 
some teachers who feel that they are compelled to pursue a 
theme in which they have no personal interest, or that there 
might well be overlapping areas of exploration from year to 
year which could result in repetition and boredom (on the 
part of both teacher and client). Communication and 
co-operation between all teachers concerned are vital factors, 
together with the fact that whether a theme is tightly- 
structured and planned, or has been spontaneously motivated, 
it must allow for flexibility ... . For a thematic approach 
to be successful, the teacher needs to be able to assess the 
potentialities of the theme and the potentialities of the 
students. Goals, such as the anticipated language * 
acquisition and the kinds of written outcome, need to be 
established. There must be a clear structure within the 
framework of specific terms of reference. " 
In view of the encouraging developments in language thinking 
and teaching in recent years, English Language classes 
appeared to be an excellent vehicle in which to evaluate an 
interrelated approach. In 1983, the author, in conjunction 
with an English specialist and a mathematics specialist, set 
about devising a programme of work for a group of fourth 
year students in a class labelled as "English Language". 
At the same time a sixth form group following a City and 
Guilds 365 Vocational Preparation (General) course would also 
attempt the work, their course being based upon interrelated 
assignments. From a mathematician's viewpoint the programme 
would contain many aspects of mathematics which would be 
dealt with in context as and when they arose. 
This Chapter continues with a description of the work carried 
out by these students. 
5.2 An Initial Trial: A Hay Fever Survey 
When discussing with representatives from the pharmaceutical 
industry proposals for a school based project involving 
measurement and their industry, many possibilities for creating 
investigative student tasks emerged. 
One such task emanated from discussions with Mr. G. Willimont, 
Personnel Officer, and Mr. I. Mason, Market Research Manager, 
at Fisons PLC, Pharmaceutical Division, Loughborough. This 
was to illustrate to students how the market research function 
operates in a large company by means of carrying out a survey 
into the occurrence of hay fever amongst the student 
population of a college. The survey and analysis of results 
would be carried out by a small number of students. Their 
findings would then be compared with those produced by the 
professional market research team within the company. 
It was hoped that the liaison between students, teachers and 
industrialists would lead to a refreshing, appealing inter- 
change of ideas with a useful outcome in terms of both the 
experience and the knowledge gained. 
Aims Of The Exercise 
Title 
To carry out a survey to investigate the incidence of hay fever 
amongst students in the age range 14 - 18 years. 
Aims 
To produce a teaching programme which showed how market 
research is conducted in modern industry/commerce as a 
pattern for future exercises. 
2. To foster links between teachers and students in schools 
and workers in industry/commerce as a means whereby tasks 
were both meaningful and relevant to life. 
3. To investigate a topic which may adversely affect the 
performance of students in schools and colleges, and 
hence to bring about an awareness of the problem and its 
magnitude to both students and staff who were fortunate 
enough not to experience it. 
4. To illustrate the interrelated manner of the many 
disciplines needed to carry out such an exercise, i. e. 
communications, mathematics, modern technology, science, - 
etc. 
5. For the students to realise that the results of their 
work may be noted and investigated further by people 
within industry, i. e. the initial results may have 
indicated to the pharmaceutical world that there was a 
need for a proper medically controlled survey to take 
place. 
Implementation Of Ideas 
The exercise was carried out by two classes. One was a large 
fourth year English Language class who, it was planned, would 
spend two periods (70 minutes) per week for approximately 
eight weeks directed by their teacher, Mr. Richard Shepherd. 
The other was a smaller group of sixth form students following 
a City and Guilds 365 Vocational Preparation (General) course. 
They would spend a longer period of time per week on the 
project (approximately ten x 35 minute periods) but for a 
fewer number of weeks. They were directed by Mr. Harry Gordon, 
a mathematics specialist, and Mr. Peter Morell, a humanities 
specialist. 
The teachers involved collaborated to produce an imaginative 
programme of study which encompassed many aspects of the 
curriculum as shown on the next page. 
Conclusions 
The exercise was successful in the fact that a realistic, 
useful task was completed which involved students and 
staff at Burleigh College working closely with 
representatives from industry. 
2. The support given and interest shown by personnel from 
Fisons PLC was considerable and demonstrated the 
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willingness of workers in industry to help in worthwhile. 
school-based projects. 
3. The fourth year English group maintained interest and 
completed the task well. 
The sixth form group worked intently on the project but 
eventually lost interest. With a project of this type, 
which required considerable effort to plan, carry out 
and analyse over a lengthy period of time, the method 
of working employed by the fourth year group is to be 
recommended. 
4. The exercise highlighted how the barriers between subject 
areas can be broken down to present students with a 
"complete" project. This work had elements of science, 
mathematics, communications, design, etc. 
Students did not follow up all the suggested ideas; for 
example "how is the pollen count measured? " and "the use 
of video to present information" were omitted because of 
the time factors involved. 
6. The information accumulated was presented in a variety 
of ways by students who had been given the task of 
writing a report suitable for the "average person". 
This led to considerable ingenuity on the part of some 
students. 
7. Collection and representation of data, percentages and 
work involving the use of the computer emerged as 
necessary parts of the exercise. The mathematics was 
accepted by students as a useful tool of communication. 
Feedback From Staff 
The English specialist involved, Richard Shepherd, wrote the 
following comment relating to the exercise. 
"I enjoyed working with Rod Bond. The students benefited in 
several ways and I gained personally and professionally. 
The students worked in groups, learning to co-operate to 
achieve a common goal. They discussed and developed ideas. 
They had to frame questions fora known audience, which raised 
issues of precision of vocabulary, ambiguity, syntax and 
register. They had to write clear instructions, and present 
questionnaires to an audience. They had to evaluate replies, 
again by discussion, and present a report on their work, on 
why and how they had done it, and the conclusions they had 
reached, in a way which would arouse the attention of a 
general public - an audience not familiar with the material. 
This involved selection, organization and discussion on 
layout and appropriate illustration, as well as matters of 
vocabulary, clarity and tone. These are all skills which I 
believe should concern me as an English teacher. The 
conversations I had with managers and employers during my 
Sabbatical in the Autumn of 1983 confirm me in that belief. 
The students gained from the experience of working towards 
a goal over a sustained period of several weeks. The work 
was contained within a double lesson each week and homework 
as required; other work was done during the remaining 
lessons, so there was variety. There was also variety in 
that more than one teacher was involved - four "teachers" 
altogether, Rod, myself, Mr. Ian Mason from Fisons and one 
of his staff, Ms. Sue Buckle; not all of us all the time, 
but the varying personalities, styles and expertise added 
interest and perhaps sustained motivation. 
I enjoyed the broadening of my work which the project 
involved. It was interesting and motivating for me to work 
with other adults, to see and help the work develop, to have 
the chance to work with students in their groups. In other 
years I would have fabricated a piece of 'research' as an 
exercise; this research arose from a real need to know by 
Fisons and was thus higher in esteem, in everyone's eyes 
perhaps, than 'another exercise'. The visit which some 
students and I made to Fisons, to help feed results of the 
questionnaire into a computer, also connected the classroom 
with the world of work. 
I have since worked with Rod on a shorter but similar project 
with another class, and hope to do so again. Thesubject 
barriers dissolve; the 'teachers' act as starting-points and 
consultants; 'the walls of the classroom crumble'. " 
5.3 A More Detailed Exercise: Packaging For Coffee 
In the remainder of the Chapter a report is presented of a 
project attempted by two groups of fourth year students at 
Burleigh College, Loughborough, during time designated as 
English lessons. The project was planned bearing in mind the 
experiences gained from the hay fever survey outlined 
previously. 
5.3.1 Aims And Objectives 
These were debated and agreed by the author and the English 
specialist involved. 
A ims 
To provide a project for students which would be suitable 
for inclusion in their English Language course work folder. 
2. To create a pleasant, friendly, industrious atmosphere 
in the classroom with good relationships between students 
and between students and teacher. 
3. To show how skills acquired during English lessons 
interrelate with aspects of mathematics, science, design, 
technology and the humanities when students attempt 
projects such as the one chosen. In doing this the 
barriers between subjects would be broken down resulting, 
hopefully, in increased interest and motivation being 
shown by students, 
4. To introduce students to skilled and knowledgeable people 
outside the College as a means whereby a project would 
take on a more realistic approach to everyday life. 
Objectives 
By the end of the exercise it was hoped that students would 
have: 
devised questions for other people in an appropriate 
register; 
2. carried out a survey; 
3. interpreted, understood and evaluated data from a survey; 
4. worked with teachers from other disciplines within the 
school curriculum (via project consultant(s)) and with 
representatives from outside agencies (business or 
commerce): 
5. designed and manufactured a package in line with the 
findings from their survey; 
6. presented, in a register appropriate for a given 
audience, a report, having considered and discussed 
the importance of handwriting, layoutt designq etc.; 
contributed orally at some stage; 
8. produced a piece of work suitable for inclusion in their 
English Language course work folder; 
9. worked in a variety of ways, i. e. individually, and in 
pairs or groups; 
10. developed an appreciation that in English skills of 
listening, speaking, reading and writing are a powerful 
means of communication and, as such, form a part of all 
aspects of mathematics, science, design, technology and 
the humanities. 
performed a variety of mathematical tasks in context 
with the project as a whole. 
5.3.2 Planning The Exercise 
Ideally for a project of this type input from teachers 
representing English, mathematics, science, design, technology 
and humanities curriculum areas would be required. In practice 
the project was planned by Richard Shepherd (English teacher) 
and Rod Bond (mathematics teacher). Between them they had a 
broad range of interests and a good knowledge of activities 
carried out in other curriculum areas within the College. 
With hindsight a design expert on the planning team would have 
greatly enriched the project. It was planned that the exercise 
would be attempted by two fourth year classes of average 
ability during November and December 198.4. 
The normal weekly time allocation for English within the College 
is five x 35 minute periods comprising one single and two 
double periods. It was decided that the groups would each 
spend one double period per week on the project with the other 
three periods being used for "normal" English work. A student 
brief giving information and project plan was prepared along 
with teachers' notes. Throughout the exercise a team teaching 
approach was to be used. 
The module organisers made every effort to produce a professional- 
looking students' module as a means whereby it would show the 
participants that teachers were taking the project very 
seriously. The importance of good presentation of material 
and investigative type assignments was confirmed in the IBII 
document "Curriculum 11 - 16. Towards a statement of 
entitlement: curricular reappraisal in action. " (99). 
This report described the findings of a working partnership 
between some secondary schools in five LEAs and a group of 
HIJI. Their main aim was to establish a working relationship 
which would help the schools involved to examine, rethink 
and improve their curricula and classroom practice. The 
Report, published in 1983, included a section written by 
teachers and HIII from Nottinghamshire which stated (p 66): 
"It became increasingly clear that it was how material was 
presented to pupils and what sort of opportunities they were 
given to work on it which enabled them to develop as genuine 
learners. Schools which did not foster critical and 
reflective thinking, which did not involve pupils in making 
meanings for themselves, which did not include opportunities 
for pupils to fail, redraft and reshape information, were 
preventing children from developing as real learners 
Classrooms should be places where pupils can think personally, 
feel personally and develop a strong self-identity, and where 
the formulation and solution of problems is not inhibited. " 
A Description Of The Groups Used To Evaluate The Project 
Teaching groups for English at Burleigh College are described, 
for administrative purposes, in terms of year and house. The 
two groups involved in evaluation are described in this report 
as 4th Year Britons and 4th Year Saxons. 
4th Year Saxons 
This class contained 30 students, some following "011 level and 
some CSE courses. Ability and motivational levels varied; 
some of those less motivated were not less able than the others, 
as the project revealed. Many students had lively minds but 
were unaware of or careless of some of the conventions and 
disciplines of punctuation and spelling. 
4th Year Britons 
This class contained 25 students. The class was target CSE 
and some students had difficulty in concentration on a 
sustained task, especially one involving a piece of continuous 
writing. 
5.3.3 Project Brief 
Students' Booklet 
During the early planning stage it was decided to present 
students with a project booklet. This would outline the tasks 
to be undertaken as well as giving background information which 
may prove to be useful. The project booklet would be presented 
in an attractive, professional manner with the intention of 
showing the students that the planning team was putting much 
thought, time and effort into the project. It was hoped that 
this would indicate to them that we were really taking the 
whole thing very seriously and, in turn, would expect a 
similar attitude from them. 
In order to try to maintain momentumo a "project plan" was 
included which outlined weekly tasks to be performed. This 
gave students an overall picture of the project and an idea 
of the pace at which they should be working. 
The students' booklet is shown in Appendix 5.1. 
Teachers' Notes 
It was intended to make these as concise as possible. It was 
considered to be important to think about and write down the 
project objectives not forgetting, however, that the work 
had to be assessed as part of the students' English Language 
course work. The objectives, therefore, were biased towards 
the exploitation of English skills. Teachers' Notes are 
shown with the students' booklet in Appendix 5.1. - 
Amendments Made To The Project Plan During The Project 
The planning team were ambitious in setting a fairly rigid 
timetable for the completion of tasks. Task 5 was removed 
(although some students completed this and were rewarded 
accordingly). Originally it had been intended that task 6 
would require students to answer questions orally. In 
place of this students listened to a talk about bar codes 
and then were asked to write "An Idiot's Guide To Bar Codes". 
5.3.4 A Record Of Progress 
A Visiting Speaker 
Mr. Waddington, Assistant Manager at Safeway Foodstores Limited, 
Loughborough, gave an excellent introduction to the various 
types of coffee and the way in which they are packaged. He 
gave a most informative talk followed by informal discussions 
with students, and time was available for close examination 
of the various types of coffee packaging. 
Basic Design Techniques 
Students and teachers discussed ideas relating to packaging 
in terms of shapes, sizest function and design of covers and 
labels. 
Graphic design of packages was considered to be important 
especially in relation to sales appeal. Information printed 
on to the packages was discussed along with the use of bar 
codes. 
The students were reminded of the .,. Lriou.,, t ypes ()f' ini - (ýr i al 
used for packaging. 
, rhe (I if I'erent way, ý of' open iný- and c I()--; ing cont-i 
discussed arid instruct. i on ;,, i v(-n indv: twi ii; l w, l 
f'or cardboard packagin,,,. 
Making Packap, s 
Students made prototype box(, ý, from cardbourd which was 
-iupplj(. (i fr(ýo of charge by a kwal box manufactur(. -r. 
G(-P(, r aIIyII wy %voi-k(, d on wi III i tit an d 
concent. I' at. i() n. 
5.3.5 Students' Questionnaires 
Students worked in groups with two main tasks: 
(a) to devise questions which would give them the information 
they required; 
(b) to write the questions in a form which could be easily 
understood by the respondents and thereafter could be 
easily analysed. 
For both of the classes involved, certain students volunteered 
to type the questionnaires in their own time. 
280 questionnaires were duplicated for each class. The fourth 
year Saxons class returned 230 completed forms. The fourth 
year Britons class returned 123 completed forms. Actual 
questionnaires and results are shown in Appendix 5.2. 
5.3.6 Students' Work 
Samples From Written Reports 
Students were asked to make their reports appealing and easy 
to read. 
Simple, attractive 
statistical 
representation of 
data was required 
when reporting on 
the findings of 
the survey. 
Misuse of 
line graphs 
was common 
in students' 
reports. 
1, *T (WI%OAT WWWA W"ps) 
bay% 
Nets of solids was an important mathematical topic which 
was tackled successfully by students. 
Samples Of Packages Produced 
A design intended 
to stand out on the 
supermarket shelves. 
Packages needed to 
be functional, 
informative and 
attractive. 
This student's design 
incorporated a device 
for dispensing a given 
amount of coffee. (At 
the end of the project 
he still had not 
explained how it would 
work! ) 
Hexagonal based 
prisms were a 
popular choice. 
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Unusual Designs 
Debate was directed 
towards how the 
consumer would 
obtain a measured 
amount of coffee 
from this container. 
The girl who made 
this package 
eventually abandoned 
the design in favour 
of a cuboid. She 
had intended to 
produce "something 
different". In 
the end, and after 
much diSCUSSiOD, 
she decided that 
her design was 
imprac ti ca I. 
5.3.7 Feedback From Students 
The importance of feedback is described by Hadley (100): 
"Every teacher needs some indication from his students as to 
the effect of his teaching. Without a response, a sense that 
our energy and interest are reciprocated, the effort seems 
wasted - it feels like thrusting into nothingness. Without 
confirmation (which included disagreement) our understanding 
is undermined and our expression of that understanding seems 
eccentric. " 
De Bono(101) also adds weight to the argument for good 
feedback by saying: 
"We can learn a lot from children and especially from watching 
children think. " 
In order to gauge the reactions towards the project, the 
students involved were given two tasks to complete: 
A feedback sheet asking "Did you enjoy the project? " 
In addition they were requested to place the various 
activities in order of popularity, giving explanations 
why they had chosen their most and least popular choices. 
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11 ACbAGIKGý0R C' 0YFEE 
YOU!, VIEWS ARE IAUIORTAýrl-. 
NAME 
............................. 
TLYrOti MOUP 
.......................... 
1. Did ylu er, jo) the prujý-ct? No 
I 
F-I F-I F-I 
- -100M. - YL, 
45 
I 
3 
I'least- tick only one box. A tick in box 1 means definitelv No 
A tick in box 5 Means dcýflnitv! 3 YL. ý, 
21 . Listed belcl- are the various parts of the prýy-t. 
tLIks/participation by visitors 
devising a questionnaire 
analysing the questionnaire 
wrýtinC b report 
making the package 
designing the label/cover 
El 
I 
I 
taking noteý, and produrinr 
"An Idiot's Guide to Bar Codcý. " 
PIL-ase rimber the boxes 1-7. Put nwnber 1 Into %ht, b- aj'uiT1! t 
tk)t, actlýlty -hlch you liked the PIC)ST and carry on untll you put 
n. "her 7 Into the f-x nj'ainst 11it, . "tl%, Ity hIlli Y. " Ilk-] th, 
3. Your box I Explain why you enjoyed this actlvity. 
4. Your box 7 Lxplairl Wh) You (lid not er! )oy thIs activity. 
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(b) A more formal written English assignment asking for their 
feelings about working on a project of this a! ýz part 
of iheir English course work. 
PR0 .7ECTSANDME 
The project "packaging for Coffee" tried to show you how c, rtain skills 
which are acquired durine your English lemmons hnve on im;, ortHnt part to 
plny in the mýking and selling of a product. 
Your knowledge of English and of asj-rt. s of mathemitics, srienýe, turhnulýr- 
and design helped you to produce a package which could have tý- mules nppe; il 
necessnry for a company to break into the market, sell L prociuct hn,,, mi, k- L 
profit . 
Write down vour feelings about doing a project like this w; parl of 
your Englist. course ork. You should try to be constructive ,, your 
Cor. i'm ent.; . 
b) If vou wert to tackle unuttivr prDjf!, - * in the f Lt urt, rel tit izil, a 
maýnufacl ured product 
I) Describe what task you would choose to underinke (renember 
the work must be suitable for inclusion as EnClish course %ork); 
(2) Give a plan of events/aCtIvitles hivl, ., Ad en, blv your I roj-, 
t(, bý carried out; 
(3) State which other subject areas In the Cullep- you Ahmild iipproftO: 
for advice; 
(4) Fron what sorts of companies or jobs would you lnvltý visitors 
to vour lessons to help with the project? 
State some of the places you feel that the class should v1sit 
in order to create interest, and describe how you would organise 
thý vAsits' 
111 tIi(ýI wc )(-I. t ý- ;,; (, ý-; iII%. ()Iv(-(It(-(-(IIi, t(-k", II(, (-I, ýk k V( -(-(ý:! I I,!. I(- Cl 
i otal of 19 siu cl (- n L. ý, ( . 1) 1 ýý irI", 111 (1 18 
1)oys). 
Ln j oymen I 
When asked "Did you enjoy the project" the reactions were 
as follows. 
NO 
t 
Girls (31) 
Boys (18) 
Girls and Boys (49) 
0 
NO 
I 
NO 
I 
4 
r) 
F-7ý 
1ý 
I 
3 
$ 
: 1) 
El 
El 
qw- Ylls 
5 
IIP- y 17 s 
I 
YE's 
15 
1 .5 1 
Thu figures endorse obsurvaLi"ns Madu thrOU01OL11 the pr(yiecl 
The vast majority of students maintained interest during 
lessons. Behaviour and attitudes were good. Generally, 
the students who indicated that they had enjoyed the project 
were the ones who were prepared to carry on with tasks and 
complete them in their own time or as part of designated 
homeworks. Even though a reasonahle i, ime was allowed for 
various assignments to be complet"d, the English teacher 
had difficulty with some students in (Waining finished 
designs, reports, etc. 
Tf i (-, ci u (-,. s ionnaireiiidi ca t, (, d t, ha tth(, r, inkor cl (, I' oft. ho 
activitis, inLc rm sofcnjo ym cnv; as as fo IIo ws- ont li c 
next Page. 
GI RLS 
Designing a 
label/cover 
Making the 
package 
BOYS 
Making the 
package 
2. Designing the 
label/cover 
Analysing 3. Talks/ 
the questionnaire participation 
by visitors 
Devising the 
questionnaire 
Talks/ 
participation 
by visitors 
6. Writing 
4. Devising the 
questionnaire 
5. Analysing the 
questionnaire 
6. Writing 
a report a report 
GIRLS AND 130YS 
TOGETHER 
Making the 
package 
0 Designing the 
label /cover 
3 Talks/ 
part icipat ion 
by visitors 
4. Devising the 
questionnaire 
5. Analysing the 
questionnaire 
Writ in g 
a report 
7 "An Idiot's 7. "An Idiot's 7 "An Idiot's 
Guide To Guide To Guide To 
Bar Codes" Bar Codes" Bar Codes" 
Del ai led Comm(-, ntý-; About The Various Sect. ions Of The Project 
Students were asked to place activities in rank order 
according to comparative levels of enjoyment.. The findings 
are given on the following pages. 
(N. B. Quotations from students' wm-k have not been corrected 
for spelling or punctuation (, rrors. ) 
Act i%'j tv I- Ta I k-, 0P_arL ic ipaIi oil IIN, Vis ii or s 
This referred to visits by Mr. Waddington, Assistant Manager 
at Safeway Foodstores Limited, L"ughborough, who gave an 
illustrated talk about the varjous lypes of coffee and US 
related packaging. 
, ', T_udc, nt Rating 
1-ink 
Posi t ion 5 7 
LICIC11 t. -; 
Gir Is 3 2 2 2 
Boys 2 
TO-e t 11 1, .3 2 
I Girls .5 5 1 
y ý--L x oil s 
G irl 3 7 6 3 
IIB ON, s 2) .5 3 
AIISIud ('n 's 5- 
[ 6- 1 
Student Comments 
(a From students who rank(ýd this act iv i ty as N"umbcr I. 
"I enjoy(ýd th is I) ec a u!, ý(, IIua rn t. aIoI. of cl i fA (, r(, n t th 
, -)u 
t c- o 1'1'e c, t ha t1did(, nIIkn ow a L) ou t 1) (- fore The talk that. ab( 
Ilic vis-il, or said was int(. r(ýý; t ing and enjoyablc to I ist (q) to. " 
PLOS, j I N'll 
From students who ranked this activity as Number 7. 
"When the man from Safeway came in he didn't really tell us 
anything that we didn't know or couldn't found out easily 
anyway. While he was in we could of been getting on with 
the questionnairre or something like that. " 
Jane 
General Comment 
Mr. Waddington gave a comprehensive talk about coffee and 
its packaging. He included details about design, the 
technology needed for manufacture of the packaging and to 
maintain freshness, the human attitudes of the consumer in 
their purchasing ac , tivities, etc. At the end of the talk 
students-were involved in looking at packages, testing the 
various odours of coffee, etc. 
From a'teacher's observation point at the back of the 
classroom, the sessions went very well with Mr. Waddington 
maintaining a high degree of student interest. The talk 
helped to launch the project and also brought into the 
classroom expertise from the world outside school. 
Activity 2- Devising A Questionnaire 
The aim of this activity was twofold: 
(a) to think about the questions which needed to be asked: 
(b) how to ask the questions in a simple, clear manner 
which would be easily understood by the respondent. 
Studeni Rat ing 
Rank 
t 
w 1()Il P -it ion 
SU CI 11 t, 
1 3 .1 5 Y 
Girls 3 2 4 2 1 
I ýov s I I 
To t 11 er 0 4 '1 21 2 
Girls 2 J 3 1 
Sa xons 
Boy s 2 - 2 11 1 
Toge t, 11(, 1. 4 11 5 6 5 2 
All Girls 2 5 5 7 5 2 
Al I Bovs 2 1 2 7 2 
A11Si uden ts 11 6 7 1.11 7 .1 
Sludent Comments 
(a) From students who ranked this activity as Number 1. 
"I enjoyed doing this, because it got us into groups, and 
having to decide on things as a group or in pairs. It made 
us think about other people's thoughts instead of just our 
own. It turned out to be an enjoyable time, instead of having 
to do just writing all the time. '' 
Jane 
(b) From studunts who ranked this activity as Number 7. 
"I found it difficult to think what the genral puhl ic %mlild 
I ik(-, in cof fee packaginý,, and %ýhat choices to givc 
SI ('ph 
''This was quite boaring because we hardly did anything 
it and I didn't get a look-in, and I everyone was doin., t, 
didn't like puttin. - it all together. " 
Carol irle 
General Comment 
This involved each class working in small teams. A questionnairo 
for each class was compiled from the various suggestions inade. t- 
In this activity leaders emerged who displayed qualities of' 
organ isat ion. Students generally responded well to orderly, 
vet lively, group sessions. 
Activity 3- Analysing The Questionnaire 
Students were asked to work in groups, each group analysing the 
answers to two specific questions. The task involved a great 
amount of teamwork. 
Student Rating 
llos iti oil o"l 
11 d( 'n t 's 
3 
Gir1.,: ý .5 3 
El rd tons 
Boys 3 2 
T () got 11 (ý r 4 5 5 3 2 
GirI 
I 'My 
Tog uhc, r 0 G 6 1 
AI I Girls I 
AI1 1) 
Al I , ýl U(I(, Ilt 
Student Comments 
(a) From students who ranked this activity as Number 1. 
No student ranked this as Number 1. 
(b) From students who ranked this activity as Number 7. 
"Analysing was boring because it was nothing to do with the 
answers. " 
Karl 
"I didn't enjoy analysing the questionnaire because it was 
tedious and took along time at looking at 230 different 
sheets of paper. Through it taking so long mistakes appeared 
and so the results were a bit out. All of this could have 
been saved (time) by feeding the sheets of answers into the 
school computer. " 
Stuart 
General Comment 
Although this activity may have been thought of as being 
monotonous by some students, it did create excellent teamwork 
in the classes as well as being fun for the students. It is 
interesting to read the comment by Stuart about "feeding the 
sheets of answers into the computer". It perhaps illustrates 
the popular misconception amongst students about today's 
modern technology being able to work wonders. 
Activity 4- Writing A Report 
The English teacher asked the students to concentrate on four 
headings: 
1. What Did We Do? 
2. Why Did We Do It? 
3. What Did We Find Out? 
4. Recommendations For Action. 
Student Rating 
Rank 
Ppt osition 
Students 
1 2 3 4 5 6 7 
4 Girls 2 1 3 1 4 4 
Britons Boys 1 1 1 1 4 
Together 3 0 2 4 21 4 8 
4 Girls 3 1 2 3 3 4 
Saxons Boys 1 1 1 1 4 2 
Together 4 1 1 3 41 7 6 
All Girls 5 0 2 5 4 7 8 
All Boys 2 1 1 2 2 4 6 
All Students 7 1 3 7 6 11 14 
Student Comments 
(a) From students who ranked this activity as Number 1. 
"Most of all I enjoyed writing the report because you could 
write it exactly as you wanted which included pie charts, 
drawings, graphs and anything I wanted. I'm glad that I 
could write my own points of view, with-out making it hard 
for 'Jo Public' to read. " 
Lisa 
"I enjoyed writting the report best out of the activities. 
The report seemed interesting and there was lots of choice 
in what to write or draw. I enjoyed designing the cover of 
my report as I like. drawing. I didn't want to do the report 
at first but then after I got started on it I quite enjoyed 
it. " 
Rona 
(b) From students who ranked this activity as Number 7. 
"I didn't enjoy writing the report after as we had to do 
alot of bar-charts and pie charts and I thought this involved 
alot of maths and thought that this had nothing to do with 
english. 11 
Tina 
"Although this activity was enjoyable I found it was complecated. tv 
Chris 
Activity 5- Making The Package 
Students were asked to design a package in line with their 
findings from the questionnaires. 
Student Rating 
Rank 
ts 
Position 
Studen s 
1 2 3 4 5 6 7 
4 Girls 5 13 
2 2 2 
Britons Boys 6 1 1 
Together 11 4 3 1 2 0 2 
4 Girls 7 4 1 
4 
Saxons Boys 
- 
2 4 1 1 2 
Together 9 8 2 0 1 0 6 
All Girls 12 7 3 1 0) 0 6 
All Boys 8 5 2 0 1 0 
rAll 
Students 20 12 5 1 3 0 
Student Comments 
(a) From students who ranked this activity as Number 1. 
"I enjoyed the activity of making a package because we were 
designing a new kind of jar for coffee and I really enjoy 
making things and drawing. I like to design things of my own 
that is why I chose it as the most enjoyable one. " 
Alison 
"I enjoyed making my, package because it was something 
constructive to do, rather than just drawing pictures of my 
model. It also gave the knowledge of what it would be like 
to be a package designer. Doing this piece of work made 
the project more interesting rather than the normal non- 
stop writing. " 
Kerrie 
(b) From students who ranked this activity as Number 7. 
"Basically it was boring. It was hard and labourous and mine 
didn't work. It was difficult and frustrating to do so I 
gave up on mine. " 
Sean 
"I didn't like making the package. I found that we made 
virtually the same things but I wanted something different. 
I made a weird shape design but found it very hard and 
annoying trying to put it together. " 
Iris 
General Comment 
This proved to be one of the most enjoyable activities for 
students. There were exceptions, however, with 8 students 
out of the 49 giving it bottom ranking. The students who 
were most unhappy appeared to be those who didn't succeed 
with an end result and who became frustrated with their 
attempts at the practical work. 
Activity 6- Designing The Label/Cover 
Students were asked to design a label which contained 
a barcode, a "best-before" date; ingredients; and a 
brand name. 
In addition the label should be attractive, colourful and 
not crowded with information. ' 
Student Rating 
Rank 
Posit Position 
Students 
1 2 3 4 5 6 7 
4 Girls 4 4 1 1 4 1 
Britons Boys 4 3 1 
Together 4 8 4 2 4 1 0 
4 Girls 4 6 1 2 1 2 
Saxons Boys 4 1 2 2 1 I 
Together 8 7 3 4 2 2 0 
All Girls 8 10 2 3 5 3 0 
All Boys 4 5 5 3 1 0 0 
All Students 12 15 7 6 6 3_ 9 
Student Comments 
(a) From students who ranked this activity as Number 
"I enjoyed designing the label cover mainly because I like art. 
It was also a challenge producing a finished piece of work 
that had all the relivent information on it, but still trying 
to keep it eyecatching and simple. " 
Jackie 
"I enoyed doing the label because it was a break from 
writing. It would be interesting if the teacher made a 
package and label. " 
Stuart 
"I liked designing a lable for the coffee jar as I liked 
the designing and the drawing of the lable, using all the 
bright colours, and different types-of writing. It made 
us think we were designers for a company. " 
Tina 
(b) From students who ranked this activity as Number 7. 
Nolstudent ranked this activity as Number 7. 
General Comment 
Most students rated this activity highly., Many of the finished 
packages produced were colourful, appealing and informative. 
Students needed to be aware of the necessity for bar codes, 
information about ingredients, etc. and also were expected 
to display ingenuity and creativity. 
Activity 7- Taking Notes And Producing "An Idiot's Guide 
To Bar Codes" 
In this activity a mathematics teacher took on the role of a 
supermarket manager and gave the students a talk about bar 
codes. Students, who assumed the roles of shop assistants, 
were asked to take notes during the talk and then write a 
simple appealing description for the use of the general 
public telling them all about bar codes. 
Student Rating 
Rank 
Posit ion Position 
Students 
1 2 3 4 5 6 7 
4 Girls 1 - 2 2 2 2 6 
Britons Boys 1 1 2 3 
_ 1 
Together 1 0 3 3 4 5 7 
4 Girls 2 1 4 3 6 
Saxons Boys 1 2 4 3 
Together 0 0 3 1 6 7 9 
All Girls 1 0 4 3 6 5 12 
1 
All Boys 0 0 2 1 4 7 4 
All Students 1 0 6 4 2 6 1 
Student Comments 
(a) From students who ranked this activity as Number 1. 
"I thought it that it was interesting and I like writing. 
It's nice doing different-things, writing about what you'd 
never wrote before. " 
Caroline 
(b) From students who ranked this activity as Number 7. 
"I did not like writing an idiot's guide because I found it 
tedious and very monotinuse. Though the bar code was quite 
interesting the writing was simply boring. Trying to keep 
it simple and, easy to understand was pretty difficult. " 
Jackie 
"I didn't enjoy this part because I find that I lack 
concentration when taking notes. It was a part of the 
project when you have to concentrate continuously otherwise 
it is difficult to write down the notes you have been given 
and interprite them into your own words. " 
Helen 
General Comment 
This was a simulation exercise the likes of which many of 
the students involved may meet in later life, i. e. the 
giving of information orally and then the necessity to 
write down what was said. 
The activity was given a low ranking and was considered by 
many to be just "plain hard work". 
Student Feelings 
Students were asked to write down their feelings about doing 
a project such as this as part of the English course work. 
Examples of comments written are as follows. 
"I felt that this project in English was not write. I found 
it good because it was very interesting and full and very 
unusual things to do, e. g. designing a package for coffee. 
I thought it should have been a subject say for design. 
I felt that we were not using our english skills but more 
of our design skills. " 
Iris 
"I think that doing this type of project as your english 
course work is a good idea because it gives you a chance of 
showing how you can use the skills from all of your lessons 
and bring them together in one project. It also shows how 
good you are at planning and organising your time and the 
resources that you use. " 
Stuart 
"You could do a project like this in maths, English, design 
as each subject has an equal part in the project. " 
Alan 
"At first I though doing this type of work in a English 
lesson seemed a bit stupid and though this should be done 
in a design lesson but it was quite interesting on the whole. 
I always though a English lesson was all nouns, essays and 
spelling. In a way I still don't see why we did this in a 
English lesson because it's the sort of thing you do at 
infants school. I now think that doing this has made me see 
English in a different light, its obviously very different 
to what I expected. " 
Debbie 
"I didn't think the project on the whole had very much to 
do with English because English is all about reading and 
writing. So I think that the project on the whole was a 
good piece of work because we spent more time drawing and 
making things rather than reading and writing. " 
Chris 
"I think that the idea of doing a project similar to, that of 
packaging for coffee is a good way of putting over facts and 
figures. I think that it gives you a wide choice of all 
subjects but is still based strongly on english and gives 
you more experience on the subject. We do use English in 
other subjects and so, I think that it is good to bring other 
subjects into our english project. " 
Helen 
"This project "Packaging for Coffee" was a fairly interesting 
project. A subject everybody could do and like or dislike. 
I think this project shouldn't be classed as English but in 
something more general like Study Skills or SPE (Social and 
Personal Education). That would include all different 
subjects and not call it one subject. I, myself, quite 
enjoyed most of the project, and the way it was set out was 
interesting. The information and thought behind it was a 
major task, I would have imagined it was hard work. Seeing 
that the project was classed as English makes it seem to be 
an essay report, but in truth it was a little bit of this and 
that and a mixture of both. All in all, I think the project 
was fun,, interesting, easy in some places, harder in others 
and a major part of the half-term was put to good use. " 
James 
"To start with I thought "What the devil are we doing this 
for? " but soon I realized that English has a lot to do with 
packaging. To begin with I couldn't see the connection so 
I didn't take a lot of interest but then I had a lot of work 
to do and took it seriously. I found it hard work, getting 
the survey together, the right questions to ask and how to 
plan the final report. What made me laugh was on the 
questionnaires when people would say, and I quote: 
'The material used - tin' 
'The colour of box - clear' 
I have never seen clear tin before! On the whole I enjoyed 
doing the project because it opened a new area into packaging 
and marketing products. " 
Kerrie 
"I wouldn't mind doing another one of these projects but I 
wouldn't like it if we did something like packaging coffee 
because I thought of it as being a bit boring. I wouldn't 
mind if we did something like the manifacture of a bike and 
designing bikes, manifacturing bikes, selling bikes, etc. 
I think the project should have a little more practical work. " 
Laxman 
"I enjoyed doing the project "Packaging for Coffee" as part 
of my English lesson because I thought it was interesting 
and a break from the usual work. It also taught me a lot 
about how designs on packages and tins start off and what 
exactly to put onto the front of the package/tin to make it. 
look attractive and apeeling. I thought doing this project 
was a good idea because everybody did a lot of thinking over 
it and enjoyed making the package. " 
Pam 
"Doing a project about coffee in an english lesson I thought 
that it was a bit stupid because you would usually do it in 
a design lesson. Then after a while I thought that it was 
quite interesting because we found out quite a few things, 
like all different types of coffee and all different types 
of packages which it came in. So doing this in an english 
lesson is not what I really expected but I thought that it 
was good anyway. " 
Alison 
Student Suggestions For Future Projects Of This Type 
Students suggested a wide variety of themes for future topic 
work, which are detailed on the next three pages. 
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5.3.8 Comments By Teachers 
Comments By The English Teacher 
"Aly reactions as an English teacher are that I feel the 
classwork and homework time spent on the project was worth- 
while. A range of tasks and skills was covered, given 
coherence and bound together by their contribution to an 
overall piece of work - for instance, devising and 
administering a questionnaire, analysing its results, 
working in groups, listening to speakerst writing notes, and 
writing a report and other exercises for a target audience. 
The interest of I think practically every student was 
engaged by at least some of the work. There was often what 
an experienced teacher might define as "a good working 
atmosphere" in the classrooms, and some students clearly 
put a lot of effort, both in class and at home, into their 
work. Some, however, have still not completed the tasks. 
Perhaps the tasks were beyond them, or motivation could not 
be sustained at home. 
From my point of view the time spent making the packages 
gave me cause for concern. I wondered how I could justify 
this to myself as "English". On reflection, however, the 
problem-solving involved, the motivation, excitement and 
pleasure, the sense that it gave the students something 
further to refer to, with interest, in their " 
written work, 
the "goodwill" engendered, all do justify it. 
We packed more variety of work into this "Coffee" Project 
than we did into "Hay Fever", and so those students who have 
completed the tasks have more, in course work terms, to show 
for it. I think, however, that the Students' Booklet which 
we issued was too lengthy and complicated for most of the 
students, and I suggest simplification in future. 
Once again, I feel I have benefited personally and professionally 
from working with Rod, and from bringing other disciplines 
into the classroom. The students, too, reveal in their 
remarks that their perceptions of "school work" have been 
widened. " 
Richard Shepherd 
February 1985 
Comments By The Mathematics Teacher (Project Consultant) 
One of the aims of the project was: 
"To show how the skills acquired during English lessons 
interrelate with aspects of mathematics, sciencet design, 
technology and the humanities when students attempt projects 
such as the one chosen. In doing this the barriers between 
subjects are broken down resultingg hopefullyl in increased 
interest and movitation being shown by students. " 
This aim was fulfilled. English skills formed a prominent 
part of the task but also included were many aspects 
associated with other curriculum areas within the College. 
Design 
Business Skills 
Communication 
English 
Humanities 
English/Communication 
Students were asked to perform many tasks associated with 
communication, for example: 
asking questions; 
producing an appealing report; 
taking notes and producing "An Idiot's Guide To Bar Codes"; 
writing frankly about their feelings; 
presenting facts in a clear, easily understood manner on a 
label. 
As a non-English specialist it was interesting to observe 
certain aspects of student attitudes to these tasks. 
(a) Many students had problems with spelling and yet they 
appeared reluctant to use a dictionary. Words such as 
"alot" and I'lable" appeared frequently. 
(b) In some cases sentences did not make sense. Students 
had not bothered to read and check what they had written. 
When given both written and verbal instructions about 
assignments a minority of students were unable to follow 
them. 
(d) Most students took pride in their work and attempted to 
present written assignments in a neat manner. 
Level of language in written instructions needs careful 
thought before presenting them to students, e. g. one 
student could not understand the instruction (from 
"Projects And Me"), "Describe what task you would choose 
to undertake". 
Perhaps teachers in other curriculum areas can learn from the. 
approach of the English teacher, Richard Shepherd, in setting 
students tasks. For example, for the project, report he gave 
students four main headings to work on: 
1. What We Did. 
2. Why We Did It. 
3. What We Found Out. 
4. Recommendations For Action. 
These were simple, straightforward instructions which were 
noted and understood by students. 
He used a similar strategy in setting the task of writing 
"An Idiot's Guide To Bar Codes". General headings were: 
1. What Are Bar Codes? 
2. Why Do We Use Them? 
3. Are They Only Used In This Country? 
4. How Is A Bar Code Read? 
5. What Do The Numbers In A Bar Code Stand For? 
6. How Does A Bar Code Help The Customer? 
7. How Does A Bar Code Help The Shop Keeper? 
Simplicity and directness appear to be key factors in 
communicating effectively with students. 
Mathematics 
Many basic aspects of mathematics emerged, for example: 
masses 
measurement of lengths 
nets of solids 
two and three dimensional shapes 
the need for accuracy 
tessellations 
geometrical constructions (e. g. hexagon) 
costs and discounts 
analysis of data 
statistical representation of data 
percentages 
use of mathematical equipment, e. g. compassest protractor, 
rule, etc. 
I did not receive any complaints from students about "having 
to do maths". The mathematical tasks were an integral part 
of the overall programme. 
Generally students coped well with the nets of solids section. 
Having to bend the shape and actually make the box brought many 
students to think carefully about accuracy of measurements. 
Some students' first attempts at making boxes were disastrous 
due to their disregard for accuracy. 
It was pleasing to see attractive pie charts, bar charts and 
pictograms in the written reports. Many students, however, 
used line graphs incorrectly in representing data. Some 
students gave information in terms of percentages, demonstrating 
a good understanding of the concepts involved. 
The exercise made students relate mass to volume. They could 
physically see the'volume required, for example, for 200g of 
coffee. 
Making the package made students think about geometrical 
construction, for example how to draw a hexagon (for a 
hexagonally based prism); how to find the circumference of 
a circle (for a cylinder); how to construct a triangle 
accurately (for a pyramid). 
Design 
Design of the package and its label proved to be the most 
popular and enjoyable part of the project for many students. 
Making things was fun. Students took pride in the design of 
labels for their containers and also with the front sheet of 
their reports. 
It was noticeable, however, that in their feedback sheets, 
a small number of students gave low ranking to the task of 
making the package. Their attitude undoubtedly stemmed 
mainly from failures in producing a finished article. 
In retrospect input and advice from a design specialist 
would have greatly enhanced the project. 
Technology 
Discussions about bar codes introduced students to the use of 
the computer in modern retail outlets. In their reports they 
freely mention light pen scanners and laser gun scanners. 
This section highlighted how modern technology can be a 
tremendous aid to both the shop owner and shopper. Shops and 
the use of computers also brought about discussions concerning 
the social implications associated with the introduction of 
modern technology especially in relation to reductions in 
employees. 
Mr. Waddington from Safeway Foodstores talked about the 
technology associated with coffee packaging, for example 
the process of freeze drying coffee, decaffeinated coffee, 
how to keep freshness and flavour in the product, vacuum 
packing, recycling materials for packaging, etc. 
Incidental information such as. that quoted above was well 
received by students. 
Science 
It was pleasing to note that a few students investigated where 
and how coffee is grown and the processes used to convert the 
coffee beans into the coffee that we buy on the supermarket 
shelves. 
Discussions took place concerning the types, properties and 
relevant costs of materials suitable for use in packaging coffee. 
Humanities 
Details about the geographical location of coffee plantations 
and the history of coffee could have been easily incorporated 
into the project (time permitting). In practice only a few 
students dealt with geographical data, obtaining their 
information from the library. 
Business Skills 
As a result of Mr. Waddington's visit students became aware 
of the business skills required to sell coffee. Terms like 
advertising and marketing were discussed. Students were told 
that the public could be "brainwashed" by continuous TV 
advertising. Shelf display and position of goods in the store 
had a bearing upon which products sold most successfully. 
Special offers were mentioned as a means whereby the public 
were tempted to buy (and hopefully continue to buy) a 
particular kind of coffee. 
Transportation of packaging, subsequent damage, breakage and 
waste were factors which had to be considered by management 
in the retail trade. 
Teaching Staff Development 
As a teacher, the author gained much from working with the 
English specialist. It provided an insight into how another 
curriculum area operates as well as an opportunity to observe 
the style and methods employed by a fellow teacher. 
Assessment 
Assessment was challenging as the final pieces of work 
involved a diverse range of interdisciplinary tasks. The 
English specialist had the ultimate responsibility for 
awarding marks for the work set. He requested, however, 
that the author should allocate marks specifically relating 
to the mathematical/design content. This arrangement worked 
well, enabling both teachers to learn about each other's 
thoughts regarding assessment. 
5.3.9 Conclusions 
Student opinions revealed some confusion concerning why 
this exercise had been attempted as part of English 
Language course work. As one student commented "To me 
this topic isn't English". Many students, however, 
appeared to understand the rationale behind the task 
set. One student astutely wrote "We do use English in 
other subjects and so I think that it is good to bring 
other subjects into our English project. " The teachers 
involved had attempted to produce a topic for study which 
would show students language in use. This approach was 
commended by HMI in their report "Aspects of Secondary 
Education in England. A Survey by 11M Inspectors of 
Schools" in which they reported (102): 
"In discussions with teachers and with heads, it was clear 
that at the centre of many difficulties and differences 
of view there lies a confusion between two functions of 
language - the first as a communication of what has been- 
learned and the second as a part of the activity of 
learning itself. Concentration on the first of these 
at the expense of the second, which is often more 
important, may obscure the stages of misunderstanding, 
approximation and correction through which the learner 
often needs to pass and also may reduce the pupils' 
engagement with learning. For those who find the art. 
of abstraction difficult (and even for some who 
-o 
not),, 
the use of language to explore an experience often 
reveals what can be discovered in no other way, 
A change of emphasis from language as evidence of 
learning achieved to language used in the process of 
learning is needed. This is a matter of creating 
opportunities for pupils to find and use whatever 
language they need for their learning. Practical 
subjects, in which the centre of attention is less 
likely to be language than some other activity of which 
language is a by-product, frequently offer good examples. 
In those subjects which are largely word-centred, it is 
more difficult to find such immediate sources of 
experience. " 
2. Student "feelings" highlighted their conceptions of the 
purpose and format of English lessons. Some comments 
were: 
"I always thought a English lesson was all nouns, essays 
and spelling. " 
"English is all about reading and writing. " 
"In English you normally do things like comprehension 
and essays. " 
When developing this project the organisers' intention 
was to produce course work which would require students 
to apply English skills to a situation associated with 
the world outside school. 
3. Most students appeared to enjoy the project. As James 
said: 
"All in all, I think the project was fun, interesting, 
easy in some places, harder in others and a major part 
of the half-term was put to good use. " 
Other students had different ideas. Jeannette points 
out: 
"I don't see the reason why we should do a project in 
English. I think it's a waste of time, although I 
liked doing some of it. " 
4. The project had much variety in terms of student activities. 
There was something to interest everyone even if some 
students disliked the project as a whole. 
5. The student booklet tended to have too much information, 
for some students obviously did not read it. For others 
the instructions and project plan were easily followed 
and instructions fully complied with. The teachers were 
aware of the importance of using appropriate language in 
dealing with the topic, again a point supported by 1111I 
in their survey (63, pp 99-110): 
"On the whole, there was a gap between the language of 
the teacher and that of the pupil, and this is not a new 
phenomenon. Most of the language of classroom talk and 
of textbooks was in standard English, and it was a part 
of the concern of teachers to help pupils to acquire 
this form of English through talking as well as through 
the related activities of reading and writing. The best 
teachers were sensitive to differences in language and 
led their pupils discreetly and by a variety of means 
towards a wider range of language use and a surer 
command of language itself. " 
Perhaps a smaller, simpler booklet would have been better. 
Our policy of producing an attractive, well presented 
booklet, however, was effective. As James pointed out: 
"I, myself, quite enjoyed most of the project and the 
way it was set out was interesting. The information and 
thought behind it was a major task, I would have imagined 
it was hard work. " 
6. The project itself did not motivate all students to hand 
in packages and written assignments on time. Only 
approximately 50% of students met the generous deadlines 
which were set. 
7. It was noticeable that, with a few exceptions, the girls 
in the groups tended to produce more carefully written 
and better presented reports than the boys. 
8. The "feedback" assignments illustrated that students 
have many good, innovative ideas which could be considered 
when planning future projects. 
9. The policy of using a double period (70 minutes) per week 
-for a number of weeks proved to be a good decision. 
(The alternative was to allow students to spend all five 
English periods on the project for a shorter period of 
time. ) We maintained both momentum and interest. 
Possibly the pace was too fast for some students but if 
slowed down, then certainly others would have claimed to 
be "bored". 
10. The two teachers principally involved agreed that team 
planning and team teaching was mutually beneficial, as 
it resulted in interaction and interchange of ideas and 
subsequently fostered a stimulating learning environment 
for the students. 
It was encouraging for the English teacher to see one 
particular student motivated to work by the project. 
Before its commencement Alison had shown little interest 
in her English work. In her "feelings" about the project, 
however, she wrote: 
"Doing a project about coffee in an English lesson I 
thought that it was a bit stupid because you would 
usually do it in a design lesson. Then after a while 
I thought that it was quite interesting because we found 
out quite a few things, like all different types of 
coffee and all different types of packages which it 
came in. So doing this in an English lesson is not 
what I really expected but I thought that it was good 
anyway. " 
She then produced a carefully written and well presented 
report in a plastic wallet. This example shows that, 
given the right motivationt some students in schools 
can happily discard lethargicl disinterested attitudes 
and achieve results compatible with their ability. 
12. The overall reaction of many students can be summed up 
by the comments of Wade: 
"I enjoyed the activity because it was like nothing I 
had ever done before, in English or otherwise. There 
was a good balance of writing and making things which 
came together very well. It was also good to get a 
proper finished result to the work we had done. It 
was also quite interesting and informative and I 
lerned quite alot about how shops operate. " 
13. The project was conducted in an English classroom. Part 
finished boxes, however, had to be taken by the English 
teacher and stored in another part of the College as 
space was not available in the classroom's store 
cupboard. 
At times students were frustrated by having to wait for 
their packages to arrive. The teachers had to provide 
felt tip pens, scissors, glue, compasses, rules, card, 
coloured paper, etc. which had to be obtained from 
various places. The project would have run more smoothly 
if the resources and materials had been available and 
easily accessible within the classroom at the beginning 
of each session. 
14. At times concern was expressed by the English teacher 
regarding the quantity and quality of the English content 
of the project, bearing in mind the criteria laid down 
for English Language course work assessment. On 
completion of the project he was satisfied that his fears 
had been unfounded. 
15. Both teachers involved reacted subconsciously to other 
English teachers coming into the classroom (to obtain 
books from the store cupboard) and seeing an English class 
cutting cardboard, colouring labelsp glueing and sticking 
with Sellotape, etc. The feeling was "I wonder what my 
departmental colleagues think? ". (N. B. The activities 
in the classroom were being carried out industriously 
and with interest by both students and staff. ) 
In the future it is hoped that the teachers involved with 
the project will discuss the principles with staff from 
the English curriculum area as a means whereby 
experiences and ideas can be shared. 
16. Throughout the comments made by students, mathematics 
was hardly mentioned and yet all students had used a 
range of mathematical skills as part of their work. 
During the project mathematics was enjoyed by the 
majority of students much to the delight of the teachers 
involved. 
5.3.10 Recommendations For Future Projects 
The planning team should be enlarged to include 
representatives from science, design/technology and 
humanities curriculum areas. 
2. Planning and management of the resources required must 
be given a high priority. 
3. One student suggested "I think it would be a good idea 
if the topic or topics were chosen by the class. " The 
suggestions written describing future projects were 
thoughtful and sensible. Perhaps students should be 
consulted about the choice of topic and actually be 
involved in planning the exercise. Taking on 
responsibility is part of growing up and a most 
important part of student development. The degree of 
student involvement would obviously depend upon the 
type of class involved. 
4. The project was enriched by information given by the 
visitor. A visit to a relevant company by the class 
would be a useful addition to provide motivation to the 
students. - 
5. During the exercise the teachers did not exploit audio/ 
visual aids or modern educational technology. In future 
they should try to include relevant videos, tape/slide 
programmes, computer work, etc. as a means of stimulating 
interest. 
6. One student remarked "It would be interesting if the 
teacher made a package and label. ". That is quite a 
good suggestion and one to be recommended for the 
future. 
7. This type of project would be suitable for all levels 
of ability. The restraints on using this approach 
appear to be syllabus content and methods of assessment 
relating to English Language course work. These aspects 
should be fully debated. 
Alan wrote: 
"You could do a project like this in maths, English, 
design, as each subject has an equal part in the project. " 
On this occasion English lessons were used as a base. 
As the student said the ideas could have been evaluated 
in other curriculum areas. 
5.3.11 Further Module Development 
A copy of the "Packaging for Coffee" module was requested by 
Lis. Ceri Davies, a teacher working in the Learning Support 
Faculty at King EdwardVII Community Colleget Coalville, 
Leicestershire. 
A selection of modules was sent to Ms. Davies, who found them 
"very useful". She wrote: "I have used the modules 
selectively" and said: "I am less constrained by the need to 
get through certain mathematical concepts and so I have been 
able to develop your topics in various directions. For example, 
with the "Packaging for Coffee" module I have looked at 
implications of coffee production for the 'Third World'. " 
"Packaging for Coffee" created sufficient interest to motivate 
Als. Davies to use the ideas from the module to produce schemes 
of work for her pupils to suit their abilities and needs. 
CHAPTER 6 
TESTING AND EVALUATION OF IDEAS 
WITHIN SCHOOL SIXTH FORM CLASSES 
6.1 A Brief Overview Of Recent Developments In 14-18 
Vocationally Biased Courses 
Over the past few years the number of pre-vocational courses 
such as TVEI and CPVE have increased. New courses which are 
developed with seemingly excessive amounts of paperwork, 
proposals and counter proposals have created confusion and 
anxiety amongst teachers, students and employers. Questions 
such as the following need clear, well-defined answers: 
(a) Will the new courses be accepted by colleges, universities 
and employers? 
(b) Will the new courses link up efficiently with existing 
ones rather than duplicate them? 
Already, statements of disquiet regarding the compatibility of 
GCSE and CPVE courses have been made. Henry Macintosh, 
Secretary to the Southern Regional Examinations Board, says 
(103): 
"In view of the differences between the GCSE and the CPVE, 
it is not easy to see how connexions between them can be 
developed, particularly when more and more students are 
staying on longer in full-time education after the age of 16 
and where much more flexible and less age-related patterns of 
education, training and employment (and unemployment) will 
become the norm for increasing numbers. " 
Before youth unemployment became a major social source of 
concern, academic progression for the less able student was 
not a problem. In recent years the clientele remaining in 
education voluntarily at the age of 16 has increased in number 
and the general ability range of students staying on is wider 
then ever before. It has become increasingly difficult for 
schools to make effective provision for all sixth form 
students (104). Educationalists are becoming much more aware 
of the need to improve the structure of education and 
training for young people at the schools/industry interface. 
Kirkman (86 ) indicates that a degree of animosity exists 
between various examination bodies by saying: 
"Tension between bodies like the Secondary Examinations Council 
(SEC) which oversees the traditional, single subject exams, 
and the vocational exam boards strains consultation over the 
school curriculum. The final GCSE subject criteria are not 
yet known, but it will obviously be difficult to make inter- 
disciplinary core skills such as communication conform to the 
criteria for single subject courses such as English. 
Comparison between TVEI courses and SEC criteria will suffer 
from similar problems. How can you measure a vocationally 
orientated electronics course against criteria for a 
traditional physics exam? " 
In the confusing array of vocationally bkised courses 
available to young people, the following are prominent. 
TVEI - The Technical And Vocational Education Initiative 
This was launched in 1982 to stimulate the provision of 
technical and vocational education for 14 to 18 year olds from 
a wide range of abilities. The initiative is administered by 
the Manpower Services Commission who liaise closely with the 
Department of Education and Science. The criteria for each 
programme offered as part of TVEI are listed in Chapter 4. 
Royal Society of Arts Pre-Vocational Certificates and Profiles 
These are popular with further education students but arc 
available for students in the 14 to 18 age range. There are 
four main vocational preparation courses, aimed at active 
learning through real assignments. They were first offered 
nationally in 1977. They are: 
(a) Vocational preparation (distribution) 
(b) Vocational preparation (clerical) 
(C) Vocational preparation (basic clerical procedures) 
(d) Vocational preparation (basic receptionist/telephonist 
skills) 
They all share a common core: communication skills, numeracy, 
and career and personal development. The core skills-are 
applied to a variety of work experience. The schemes might 
also include study of a particular vocational skill, for 
instance, bookkeeping, which might lead to RSA 1 Bookkeeping. 
The City and Guilds of London Institute Pre-Vocational Courses 
And Certificates 
Foundation Courses 
There are nine foundation schemes designed by CGLI which can 
be used as guides for schools and colleges to design their own 
courses. Eight of them were developed between 1976 and 1978. 
They are: construction, engineeringp science industries, ' 
food industries, community care, agricultural industries, 
e 
commercial studies and distribution. A ninth, information 
technology, was introduced in 1983. Schools and colleges can 
devise a course relevant to local needs while providing a 
recognized basis for national examinations and certification. 
Some schools and colleges have offered locally modified courses 
in other vocational areas such as garment manufacture, printing 
and nursing. 
These courses are designed for young people of average (CSE 
Grade 3/4) academic ability in their final year of full-time 
general education. Basically each course consists of six 
main elements: 
Industrial, social and environmental studies involving 
the industry or occupational group chosen; 
Skills and practices introducing practical activities 
associated with the vocational direction chosen; 
Technology, theory and science connected with the 
vocation chosen; 
(iv) Communication studies including written and oral 
communication and numeracy; 
(v) Optional activities - at least two activities from a 
wide range such as pottery, music, local history, 
sports and hobbies; 
(vi) Guidance education - individual and group counselling 
on careers and the students' aptitudes. 
(b) City And Guilds Of London Institute Vocational Preparation 
(General) 365 Course 
This is the forerunner of CPVE and is designed to give students 
from the age of 14 upwards a chance to sample a wide range of 
vocational activities. 
Schools and colleges are free to design their own courses which 
must meet 365's aims and follow its curriculum structure. 
The Certificate Of Pre-Vocational Education (CPVE) 
This is a one year full-time course designed for students in 
schools and colleges drawn from a wide range of abilities who, 
at the age of 16, wish to stay on at school or take a full- 
time college course but do not want to take A levels or a 
purely vocational course. The three main parts to the course 
are core studies, vocational studies and additional studies. 
Further mention of CPVE is made later in this Chapter. 
BTEC General Award In Business. Studies 
This is aimed at 16 or 17 year olds attending college part- 
time and has become increasingly popular with schools and 
YTS trainees. Unlike CGLI's 365 course, it is not available 
to pupils under 16. 
The aim of the course is to provide a broad general education 
for young people with few academic qualifications who are 
interested in a clerical or sales career in industry, commerce, 
distribution and the public sector. 
All courses are made up of three core modules: 
people and communication; 
business*calculations; 
and 
the world of work, for students interested in office work, 
or 
elements of distribution, for those with an interest in the 
distributive trades. 
In addition students must also choose option modules to study. 
The Certificate Of Extended Education 
This scheme is aimed at students with good CSE grades who wish 
to stay on for an extra year at school. The CEE syllabuses 
include a range of subjects related to the world of work. The 
CEE is quite popular with schools but was felt to be too 
inflexible by government bodies and hence it ceased to be 
offered after summer 1985. 
6.2 An Interrelated Approach With Sixth Form Students - 
Identifying A Suitable Course 
The natur. e of the City and Guilds 365 Vocational Preparation 
(General) course is such that emphasis is directed towards the 
"integration or wholeness of educational experiences". The 
course was an ideal vehicle in which work of an interrelated 
nature could be prepared, tested and evaluated. 
The course offers much scope for communication between many 
parties, for example between trainers in industry and teacherst 
between teachers themselves, between teachers and students, etc., 
and in so doing sets the scene whereby the course content and 
method is determined by people with a diverse range of skills 
and interests. Interchange of ideas and the sharing of 
experiences is to be welcomed and helps to give the modules 
used by students a very broad outlook. 
The documents outlining the City and Guilds 365 Vocational 
Preparation (General) Course (105) issued by the Institute are 
specific in stipulating the aims of the course. These are: 
To provide students with opportunities to develop their: 
ability to communicate; 
practical numeracy; 
manipulative and other physical skills; 
social skills; 
self-confidence and adaptability; 
capacity to tackle problems; 
knowledge of the world of work and the roles of young people 
in it; 
appreciation of the economic, political and environmental 
factors which influence their lives; 
readiness to seek employment or further education and 
training; 
capacity to cope with the adult world. 
6.3 A Theme For Study - The Pharmaceutical Industry 
The pharmaceutical industry has a profound effect on most of 
the population of the world. Within the immediate vicinity of 
Loughborough there are three major pharmaceutical companies, 
namely Boots PLC, 3M Health Care Limited and Fisons 
Pharmaceuticals PLC. It seemed appropriate to use the 
pharmaceutical industry as a theme for work with City and 
Guilds students. 
The aims and objectives of the exercise complied with those 
set out by the City and Guilds of London Institute. It was 
intended that the pharmaceutical industry module should be 
taught in an interrelated way thus following the general 
philosophy in the City and Guilds 365 guidelines. 
6.4 Module Planning 
6.4.1 Module Planning By Teachers 
The module was planned by a team of teachers at Burleigh 
Community College. Curriculum areas within the College were 
asked to provide representatives who would contribute towards 
the City and Guilds courses, both in the planning and teaching 
stages. The planning team for the pharmaceutical industry 
module consisted of volunteers drawn from these curriculum 
area representatives. The team members were: 
Rod Bond (seconded teacher - project co-ordinator) 
Rowena Dawson (Design Curriculum Area) 
Melody Elliott (Biology Department) 
Harry Gordon (Mathematics Curriculum Area) 
Planning and discussions regarding the module took place 
regularly during one period (35 minutes long) per week. 
Enthusiastic team members gave up one "free" period to 
attend these meetings. 
The pharmaceutical industry module was planned so that students 
would spend seven weeks on the activity. Each week would 
consist of fifteen timetabled periods plus homework time. The 
work produced could not possibly cover the entire pharmaceutical 
industry in seven weeks and so specific parts were chosen for 
inclusion. The team agreed to divide the module into three 
parts. 
Part I-A General Introduction (duration 1 week) 
Part 2- Packaging (duration 3 weeks) 
This involved aspects of design, mathematics (areas, 
volume, nets of solids, bar codes, etc. ) and 
communication. 
Part 3- The Working Environment (duration 3 weeks) 
This was basically science orientated with a 
predominance of biology and physics. In addition 
a case study dealing with safety at work was 
included. 
One of the basic aims was to cover the course content by 
teaching in an interrelated way. 
After producing a skeleton outline of the various sections of- 
the course, planning team members were allocated various parts 
to prepare. Teachers then produced draft copies of work which 
were discussed by the team and modified if necessary. The 
project co-ordinator was responsible for tidying up the content, 
adding graphics if appropriate, typing, duplication and 
collation. This worked well as team members could concentrate 
on writing creatively with the burden of final production 
removed from them. 
The team were conscious of the need to enrich the course by 
using links with local industry. Two local pharmaceutical 
companies, 3M Health Care Limited and Fisons Pharmaceuticals PLC, 
were approached for advice. 
Members of the planning team visited 3M Health Care and 
discussed the project with Mrs. Karen Deakin, Training Officer, 
and her colleagues. 
Planning team members also visited Fisons PLC, Pharmaceuticals 
Division, and obtained many ideas from Mr. Gordon Willimont, 
Personnel Officer, and his colleagues. 
Contributions by both companies were most welcome and their 
constructive suggestions brought a sense of reality to the 
project. 
The value of teachers and local industrialists meeting in this 
way is warmly supported by HMI (63, p 16): 
"A greater knowledge of local conditions can provide teachers 
of most subjects with immediate and appropriate source material 
from which to illustrate general ideas, while discussion with 
employers can help schools to appreciate more clearly the 
skills required from their leavers. " 
The meetings produced many ideas and offers of help in terms 
of visits and visiting speakers. It was possible thereafter 
to produce a weekly work diary for students showing them the 
time allocation for the various tasks as well as indicating 
where input from the local companies would occur. 
The planning team considered that students should be given 
variety in what they were asked to study. They would also be 
given freedom to choose how they worked, i. e. individually or 
as a member of a small group. The prepared work would allow 
them to progress at their own pace but, however, the structure 
was such that they were able to meet collectively as a group 
for visits and visiting speakers. 
6.4.2 Project Diary For Students 
This is shown in Appendix 6.1. It was helpful to both students 
and staff in pacing the course correctly. Students were given 
generous deadlines for handing in work. The diary also gave 
students and staff a small amount of background information 
about visitors and organisational arrangements. 
The diary was planned on the basis that two distinct groups of 
students would be involved. After discussion it was decided 
to amalgamate the groups and use a common timetable. The 
actual timetable, therefore, deviated slightly from the one 
used on the project diary sheets. 
6.4.3 A Description Of The Group Of Students Using The Module 
The students were all members of the first year sixth form, 
being aged either 16 or 17. It was anticipated that 
approximately 20 students would be studying the module. In 
practice, however, 16 completed it with some students leaving 
the course having found employmcnt. There were equal numbers 
of boys and girls. 
The students involved had mostly achieved CSE grades 3,4, 
5 or U in the subjects which they had studied in the fourth 
and fifth years at College. 
There was a good mix of personalities within the group with 
some extrovert characters who were vociferous at times and 
others who worked quietly alone or in a small group. Generally 
the students were pleasant and friendly to each other and to 
members of staff. 
6.5 The Module 
This involved industrial visits, contributions by visiting 
speakers and written/practical assignments. Sample assign- 
ments are shown in Appendix 6.2. The complete set of 
assignments may be inspected at CAMET. 
6.5.1 An Industrial Visit 
A visit to 3M Health Care Limited gave students an insight 
into the work of a pharmaceutical company. Mrs. Karen Deakin 
devised an interesting programme which was much appreciated 
by teaching staff and students. The visit consisted of a 
conducted tour of two sites in the morning followed by an 
afternoon session where students worked in the training 
centre on syndicate exercises based upon information gleaned 
from the tours. 
The timetable for the day's activities is shown on the next 
page. 
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The afternoon session involved students working in groups on 
the task shown below. This focussed their thoughts on what 
had been observed in the morning tours. 
THE DEVELOPMENT AND PRODUCTroN 
OF A TABLET 
Below is a list of the different processes Involved In 
making a tablet. In your group, try to identify each 
part of the process and draw a flow chart showing how a 
tablet is made. 
Your group will be asked to present your chart to the 
other groups. Every person should be involved in the 
presentation: 
To help you with the exercise. a filevis provided giving 
information about the development and production of a 
tablet. 
GRANULATION 
WAREHOUSE 
RESEARCH IN AMERICA 
COATING 
STORES 
DUALITY 
DISPENSARY 
PACKAGING 
COMPRESSION 
DISTRIBUTION 
DEVELOPMENT LABORATORIES 
I 
You have 30 minutes to complete this exercise. 
General Comments 
It was a most successful day. The students arrived in the 
morning on time and, with one or two exceptions, behaved 
maturely and showed much interest. 
6.5.2 Visiting Speakers 
The inclusion of visiting speakers was intended to ensure thIt 
the students would receive accurate information at first hand 
from skilled, knowledgeable people. This would help to prepare 
them for the world of work. 
As expected, the visitors were well organised, well prepared 
and they imparted a great variety of information to the students. 
Mr. Alan Fryer - Quality Compliance Manager, 3NI Health Care Ltd. 
Mr. Fryer showed a film about "Good Manufacturing Practice", 
which illustrated how mistakes could be made in a pharmaceutical 
company and the possible consequences. 
Students showed great interest in both his talk and the film. 
The end of the film created debate amongst students when a child 
was seen to be about to take a tablet which had ten times the 
dose prescribed. The session illustrated to students the 
stringent safety and inspection procedures in a company which 
are taken to en'sure that a product is correctly manufactured. 
Mr. Gordon Willimont - Personnel Officer, Fisons PLC, 
Pharmaceuticals Division 
Mr. Willimont showed a video describing the development of 
Fisons PLC and brought along a whole range of products for 
students to look at. Ile also advised students about the types 
of jobs associated with various aspects of his industry. 
The opportunity to meet a person involved with recruitment 
was welcomed by students. In addition, teaching staff 
present remarked how beneficial the session had been to 
them in relation to improving their knowledge of local 
industry. 
Students responded well to the three main activities of 
the session: 
(a) the video; 
(b) a talk supported by items brought from the Company; 
(c) follow-up written exercises relating to the 
pharmaceutical industry. 
A varied programme such as this appears to have merit. 
Mr. Dixie Dean - International Technical Servicestlanagerl 
Fisons PLC 
Mr. Dean gave an informative, humorous talk on the history 
of packaging. He described his boyhood experiences of 50 
years ago when he worked with his father in a grocery shop. 
He displayed a deep knowledge of the historical development 
of packaging and illustrated his comments by using a 
selection of packages which varied in age. 
His presentation gave students and staff a personal insight 
into ways of life over the past 50 years. Mr. Dean also 
described how the 1939-45 war had accelerated the need to 
develop packaging technology. 
Dr. Kevan Chippendale - Packaging Technologist, Fisons PLC 
Dr. Chippendale gave a lively, humorous talk about packaging 
in the pharmaceutical industry. Ile mentioned the functions 
of packaging: 
protection 
presentation 
information 
convenience for production 
storage 
carriage 
display 
use. 
Dr. Chippendale talked about primary and secondary packaging, 
presentation, abuse and misuse, information, non-tamper packs, 
etc. and dealt with the vast range of materials used in 
packaging. He brought along a large selection of samples which 
students had the opportunity to examine. Ile concluded his talk 
by looking to the future and suggested that computer designed 
bottles would soon be with us. 
Mr. Arthur Fish, Safety officer, and Sister Jean Walker, 
Occupational Health Specialist, 3M Health Care Limited 
Sister Walker used her wide experience to describe to students 
how she ensures that employees at 3M Health Care Limited are 
checked for medical fitness. She has to check, for example, 
for colour blindness in employees doing certain jobs. She is 
actively involved in first aid instruction and counselling 
within the company. She talked about how injuries occur and 
showed students evidence to suggest that hearing can be 
impaired by attending discos. She emphasised the need for 
proper training in the company concerning lifting procedures. 
Back problems were a major cause for concern in industry. 
Mr. Fish brought along a large amount of equipment which he 
uses in monitoring and measuring such things as dust, static 
electricity, chemical composition, noise, fumes, etc. 
6.5.3 Written/Practical Assignments 
When producing written and practical assignments in the modulet 
the planning team considered ýhe following points to be 
important: 
(a) have a variety of work, both written and practical; 
(b) use equipment wherever possible; 
(c) produce attractive, easy to read worksheets/instruction 
sheets; 
(d) consider carefully line spacing, levels of language and 
graphic design of worksheets; 
(e) ensure that pictures and diagrams are used as much as 
possible; 
(f) use-available commercial publicity material wherever 
appropriate; 
(g) ask students to present answers in a variety of ways, 
i. e. writing answers on worksheets, filling-in missing 
spaces, writing answers on file paper. 
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_PACKAGING 
PROJECT 
STUDENT BRIEF 
ýrl-ALJý 
Design packaging for "Children's Vitamins" or another home pharmaceutical 
product that Is to be sold in local chemist shopstand supermarkets. 
Thin container must: 
have sales appeal - be attractive and eye-catching; 
have clear labelling - brand name, contents, Instructions and 
legal requirements; 
be easy to display, stack and store and transport. 
Make a prototype of your package. 
Write a short report describing the steps you took in designing and *&king 
your package. Include sketches and any calculations which were carried out. 
If your package was to be made by a company In very large quantitieso write 
down details for the company regarding actual stat*rLals, types of top or 
closure, etc. to be used. 
back to the section dealing with design considerations. Answer the ease 
questions but this time about your own product. 
OPrIONAL 
arry out 0 market research exercise using a questionnaire to obtain views 
about the design of your package. 
Good Luck. 
Practical work such as making a package was accompanied by 
relevant written work. 
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WOiASILIL-r 2 
WEDICINES AND THEIR 
NAME .............................. 
TLrMt CROUP ....................... 
Cý. plýte thý followinr,. 
1. The microscope wa. % inventt'd by ýcl, nti. 4ts frýn th(, country ............ 
around the year ........... . 
2. Two American scientists discovered vaccines to prc)tf. ct aj, oInst 
Poliomyelitis. The scientists were called ............................. 
and .................... . 
3. The experts In plant lore in the 10. ludle Agea in Lngland wýre 
.......................... . The) treated the sick In .................. . 
4. Am alchemist is ......................................................... . 
The first and most rcnoýned of the 111chemints wds ....................... 
who was, boni in the y(tar . .......... . 
C, 
. 
Sumc diseases stIll to ue oýercom- ar .................................... 
7. The phamaclbt has the job of ........................................... 
8. Modern medicines come in miin) forms. D, -!; cribv thr, -, - of 
(1) ..................................................................... 
(2) ..................................................................... 
(3) 
..................................................................... 
16- 
I 
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ques t ions. 
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6.6 Students' Work 
6.6.1 Written And Practical Assignments 
In addition to the visit to 3M Healt. h Care Limit. ed and a 
number of visiting speakers, students were given a mixture 
of written and practical work to attempt. 
These two students 
are seen working 
on a sheet which 
requires them to 
describe jobs 
ýissoc ia t ed with 
various aspects 
()f the pharmaceut. ical 
industry. 
go 
1% 
,a 
-230- 
6.6.2 Samples Of Packages Produced 
Ile. 
TA&ET5 
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&AIM WHiLiff e. #-ts&. DR2N ARE .1 %Mvb. 
- -r-. -e. -n4owr VmWO 
-nUWlrr-5, No CP-WA 
yvrArý11NS A+ 0 
: 5HCDUL. 0 aß ro-eN. 
Students tended to concentrate on cuboids for their packages 
rather than being adventurous and designing revolutionary shapes. 
Students enjoyed this activity. Their product needed to have 
sales appeal as well as containing relevant information for the 
consumer. 
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Tne case sLudy on worýk sal,,, t v ýýi Lic , C) d _j(qjL-, L 
an eye-catching poster. 
The growth of microbes on agar plates proved to be a Popular 
activity which will leave a lasting impression in the minds 
of students. 
6.7 Assessment 
Assessment Procedures For The City and Guilds 365 Course 
This is by the use of a personal profile together with written 
examinations in, for example, Numeracy Levels 1 and 2 and 
Communication Skills Levels 1 and 2. 
Entry for the various examination components depends upon the 
progress made by the student throughout the course. The City 
and Guilds 365 information pack gives their views about the 
value of profiling. 
"A profile is an attempt to record, with full pupil 
participation, the realities of achievement. The emphasis in 
profiling within 365 rests on general abilities such as those 
expected in adult life rather than a specific subject knowledge. 
It is an attempt to capture, in the round, the light and shade 
of student achievement so that the student can see himself/ 
herself realistically with a view to desiring to effect 
adjustments where necessary. " 
The profile for each student is a comprehensive document which 
requires careful thought by teachers and students at the 
completion stage. 
Assessment Of The Pharmaceutical Industry Module 
In order to be consistent with marking, teaching staff 
accepted responsibility for marking various sections of the 
work. They agreed that science biased sections should be 
marked by a specialist from science, mathematics biased 
sections should be marked by a mathematician, etc. Teachers 
were given freedom to organise marking schemes themselves. 
When marking for each section was complete, scripts were sent 
to the City and Guilds co-ordinator in the College, who was 
responsible for accumulating information on the progress of 
each student before completing their student profiles. 
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6.8 Feedback From Students 
Feedback was considered to be most important as a means whereby 
the information could be used and considered when planning 
future modules. 
Student feelings were monitored in three ways: 
(a) by using a brief weekly feedback sheet; 
(b) by asking students for written comments to given questions 
at the end of the work; 
(c) by interviewing students and recording their responses, 
again towards the end of the course'. 
6.8.1 Written Comments 
Student Comments Received On A Weekly Basis 
After the deadline for each week's work had passed, students 
were asked to complete a feedback sheet. This consisted of an 
assessment grid asking them to grade each activity, e. g. 
C&G 365 COURSE 
WEEK .... FEEDBACK SHEET 
NAME 0 .............. 
There is a list below of the activities of Week .... . For 
each section please put a/ in ONE of the boxes to tell us 
if you thought the section was interesting and worthwhile 
or not. 
A tick in column 1 means "not very interesting". 
A tick in column 5 means "very interesting and worthwhile". 
ACrIVITY 111 3 4 S 
DID 
NOT 
DO 
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In addition students were asked to respond to two further 
questions. 
Qu. 2 What were the really good points about Week ? 
Qu. 3 What did you not enjoy about Week ? 
Student responses are shown in Appendix 6.3. The number of 
completed forms varies from week to week and is dependent 
upon various factors, for example some students were not 
present owing to heavy snow falls, work experience, etc. 
Students' Comments After Completion Of The Topic 
At the end of the module students were given a feedback sheet 
to complete. The heading and instructions are shown below. 
CITY AND GUILDS 365 COURSE TOPIC: THE PHARMACEUTICAL INDUSTRY 
Y0UR0PIN10NSAREIMP0RTANTI 
NAME ......................... TUTOR GROUP ......................... 
it is essential that we obtain your views and opinions about how 
successful the course was. Your feelings will help us tremendously 
with our planning for next year's work. Please would you answer the 
following questions. You must write sentences and try to be 
constructive with your answers, e. g. give reasons for what you have 
said. This exercise will be assessed and submitted as part of your 
course work. 
, 
12 students completed and handed in their work. Questions and 
a summary of comments written are summarised as follows. 
(Please note that students' comments are copied as' written - 
spelling and punctuation errors have not been corrected. ) 
Question 1 Was The Topic On The Pharmaceutical Industry 
Worth Doing? 
All students responded "yes" to this question. Two students 
said "no in places". The overall feeling is epitomised by 
the response given by Mandy. 
"The topic was worth doing because it gave us a chance to see 
what goes on in such a big industry and also the chance to see 
what sort of jobs are available. It was very interesting and 
it opened our eyes to see what really goes on around us. With 
the great amount I have learnt I have to say "yes" it was well 
worth doing. " 
Question 2 Did You Enjoy The Topic? 
Everyone said "yes" to this question. Most people stated a 
few sections which they particularly did not enjoy. Examples 
of comments are: 
"Yes I did enjoy the course but some parts were hard and 
very difficult in parts to understand. " 
Mark S. 
"I did enjoy the topic. It was realistic and very interesting. 
It was the best topic we have done so far. " 
Mandy 
Question 3 What Have You Learned From-The--Topic? 
Responses varied. Everyone, it seems, learned something from 
the topic. Comments included: 
"Well I have learnt from the topics a great deal knowing about 
the human body. most of the exercises where interesting. " 
Brinderjit 
"I have learnt that there is an awful lot of work behind some. 
of these factories, i. e. packaging, making, buying, storing, 
etc. I have also learnt things about the eye and ear, the 
parts that I didn't know. " 
Michelle 
"I have learned how complicated things are i. e. how a drug is 
made. Also how the eye and ear works, this has taught me alot 
about sences of the body. " 
Mark W. 
Question 4 Did You Enjoy The Way In Which We Studied Maths, 
Science, Design, Humanities, etc. As And When 
They Occurred In The Topic Rather Than Studying 
Them Separately (e. g. 2 periods Maths, 2 periods 
Design, 2 periods Humanities, etc. ).? 
Seven students said "yes" and four students "no". Comments 
included: 
"The way we do it now is alright but the way we did it in the 
forth and fifth year was better because it was less confusing. " 
Anish 
"Yes, this was much better as it is a more real life situation. 
You use all methods of learning when at work, not just one, 
every now and then. It prepares you better for after school 
life. " 
M. Anthony T. 
"It was more interesting doing a bit of everything than 
splitting it up. It would have been boring. If 
Helen 
"I would personally like them all mixed up because you don't 
know what you're doing next so it keeps the interest up. " 
Paddy 
Question 5 What Are Your Opinions About The Visit To 
3M Health Care? 
Everyone enjoyed the visit and were most complimentary about 
the whole day. Comments included: 
"The visit was very interesting and very helpfull. The people 
0 
that worked there were very kind and helpfull to. I enjoyed 
it very much. " 
Mandy 
"The visit was very enjoyable and interesting for the day.,, 
Yogini 
"I really enjoyed 3M Health Care, I never realised how big 
it was, and clean, some of the people take the job to 
seriously. I especially enjoyed talking to Mr. Fryer. 
It is a shame that we didn't-visit fisons. 11 
Michelle 
"This was great. It showed you how real people work in a real 
environment. It shows you what to expect, and how to prepare 
for it. Also it made us realize how much effort goes into 
making a product - pharmaceutical or not. " 
M. Anthony T. 
Question 6 What Are Your Opinions Generally About The Visitors 
Who Came To Talk To You? 
The feelings of the students varied. They all appreciated the 
effort that the visitors had made in contributing to the course. 
for example: 
"Over all the visiting speakers were very nice people and tried 
to be helpfull. 11 
Mandy 
ýI'The visiters who came to talk to us give us more information 
about the subject sow we know what kind of work is involved. " 
Shivraj 
The main problems which arose were: 
(a) possibly 1 hour sessions were too long to-maintain the 
concentration of students of this ability level; 
(b) some students who were trying to take notes were left 
in confusion by the pace of the talks; 
(c) the visitors tried very hard to. make their presentations 
simple, humorous and interesting; at times, however, 
students could not understand words that they were using. 
Some speakers' level of language was not low enough to 
match the ability of the students, for example 
"I enjoyed a change from the teachers talking to us and have 
some who know more about there job it was interesting 
sometime but some of the visitors really rushed it not enough 
time perhaps. " 
Brinderj it 
"I thought that the visitors were good but a little above us, 
they used to many technical words that some people couldn't 
understand. " 
Paddy 
Question 7 What Are Your Opinions About How The Work To Be 
Done Was Presented To You, e. g. Worksheets, 
Booklets, etc.? 
With two exceptions there was general approval of the way the 
work was presented. Comments included: 
"How the work was presented is good because it does not 
confuse you and you don't have to write an essay about a 
question. " 
Anish 
"I think this was a good idea and also the information was 
good and detailed well. " 
Michelle 
"The worksheets etc. in general were fairly interesting, 
especially the one on Areas on Volumes. " 
M. Anthony T. 
Comments from people who didn't like the way the work was 
presented were similar to the following example: 
"I didn't like the way the work was presented because I 
don't like working from booklets. I would much rather work 
from the blackboard as I take more into my mind this way. " 
Mark W. 
Question 8 Were The Worksheets/Booklets Easy To Read And 
Easy To Understand? 
Students agreed that the answer to this question was "yes". 
Some comments were: 
"Yes, they were very easy and plain to read. This is very 
good because some people get in a muddle or are dislexic. 11 
11. Anthony T. 
"The worksheets were easy and interesting to read and 
understand. Easy to read because they were well planned 
and set out. The information was put in simple language 
so that it was easy to understand. " 
Mandy 
Question 9 What Are Your Comments About The Amount Of Work 
That You Were Expected To Do? Was It Fair, 
Too Little Or Too Much? 
Comments were mixed. Some students felt that the amount was 
fair, others thought there was too much. Some students 
appeared to believe that all the work should be covered in 
classwork time. They did not seem to accept that homework 
was inbuilt into the assignments. Comments included: 
"At first the work looked to much but once you got onto it 
it was okay, I always seemed to finish early. " 
Mandy 
"I think it is just right, just enough to keep people busy 
without tiring them out. " 
M. Anthony T. 
"I thought the amount of work to do was to much because most 
of the time I had to do maybe half of the work at home. " 
Paddy 
Maybe the comments indicate the need to have two components 
for each section of work. One component could be compulsory 
and the other optional. 
Question 10 Were The Deadlines For Handing In Work Fair? 
Generally Did You Hand In Work On Time? 
The teachers working with the students felt that the deadlines 
were generous (i. e. allowing a week to complete after the 
finishing date). Student reactions were mixed. Comments 
included: 
"I thought the deadlines were fair, but a complete waste of 
time becourse some people were handing in work 2 or more weeks 
after the deadline. " 
Paddy 
"deadlines were to quick - because all the work I did I 
had to rush. " 
Anish 
Question 11 Did You Enjoy The Practical Work, e. g. Makipa 
The Package, The Agar Plates, Measuring Light, 
etc.? 
This proved to be a popular component of the assignments. 
Samples of comments were: 
"I enjoyed doing the practicle work it broke up the work 
sheets so that we got a brake. I think more practicle 
things were needed. " 
Mandy 
"I enjoyed making the Agar plates because it was a nice 
change from writing all the time, which is what we need every 
so often. The making of a package was fun , and it showed 
your flair and imagination in a creative sence. 11 
M. Anthony T. 
Question 12 (a) Were The Attitudes Of Students Working On 
Topics Good? and (b) Waý There A Good Working 
Atmosphere, Generally, In The Classroom? 
Students indicated that after initial teething problems the 
answers to both parts of the question was "yes". One problem 
arose from the situation where the two distinct groups 
working on the C&G 365 course were amalgamated into one at 
the start of the pharmaceutical industry module. Initially 
the two groups did not work harmoniously, on occasionsp but 
this problem diminished quite quickly with time. Comments 
included: 
I'Most of the students didn't argue at all with the work, 
and had good attitudes, but one or two would take part in 
experiments. At first, when the two groups merged, it was 
caos, and rivalry, but now we work well together, and the 
only problem is the noise. " 
- M. Anthony T. 
Question 13 Were You Satisfied With The Help Given By Your 
Teachers And The Way In Which The Group Was 
Treated By Staff? 
There was an overall feeling of satisfaction with the help 
given by staff. Comments included: 
"Yes, the teachers helped alot they would always explain 
clearly. " 
Brinderjit 
"The teachers helped us where they could and we also had a 
chance to show that we could help ourselves get on. The 
staff were very nice to us. " 
Mandy 
"The teachers are always there if you need them, but most of 
the time the work is self-explanitery, and you can just get 
straight on with it. I get on well with all the staff and 
can talk to any of them really. " 
M. Anthony T. 
Question 14 Having Learned About The Pharmaceutical Industry, 
Has This Made You Want To Seek EmplOyment In 
This Industry? 
The balance was seven students who did not want to seek employment 
in the industry against five students who would like to work 
in the industry. One job which did not appeal to them was 
sitting at a machine watching pills and bottles. Comments were: 
"Yes I would like to work in a pharmaceutical industry. 
It's so interesting. " 
Brinderjit 
"Yes I have already started to apply. " 
Anish 
"Yes and no, yes because it is nice to work their and the 
people are kind to. No because you need 0 level and A level 
to work their and we arent doing any hear. " 
Shivraj 
Question 15 How Does The Work On The Pharmaceutical Industry 
Compare With The Topics Which You Have Worked On 
Previously In The City And Guilds Course? 
Comments included: 
"It's completely different. " 
Kathy 
"There has been alot more work on the pharmaceutical work 
than the other pieces of work. It has been a little boring 
at times but I have enjoyed it a little. Some of the other 
work has been more interesting though. " 
Mark W. 
"The pharmaceutical does not compare at all with the rest 
of the work we done because the pharmaceutical lasted for 
ages and there was so many task to do. " 
Anish 
"The topic is the most interesting out of all the other 
topics we have done. It was also, the longest with the most 
work. " 
Mandy 
Question 16 Have You Any Other Comments To Make About The 
Pharmaceutical Industry Topic? 
Comments included: 
"Yes some of the work could be made a little shorter. Also 
a few more trips to factorys would have been alot better 
f-or us. 11 
Mark W. 
"I enjoy the topic because its interesting and worthwhile 
specially the visit to the W health care. " 
Yogini 
"I think that this should be arranged so that pupils can 
actually have a chance to work some of the machines at the 
plant at some time. " 
Paddy 
"Yes the work was great but the teachers could have given 
us a little more time,?, ' 
Brinderj it 
6.8.2 Tape Interviews 
At the end of the course students were invited to be interviewed 
with the intention of obtaining their opinions about various 
aspects of'the work covered. 
It was interesting to note that, in some cases, the oral comments 
of students differed from written answers to similar questions. 
At times students contradicted themselves as the interview 
progressed. All students were interviewed individually and 
appeared to respond in a sensible, constructive manner. 
A transcript of a typical taped interview is as follows. 
Student - Mark T. 
Mark is a quiet, pleasant student with a mature, sensible 
attitude. On the few occasions that he has been late to 
lessons he has always apologised sincerely. Compared with 
the other students in the group he appears to possess a 
flair for expressing himself both in written work and 
orally, and is probably one of the most able. He usually 
works conscientiously alone or in a group. I 
On his written work he writes his name as M. Anthony T. 
Perhaps he feels that this will help to identify his work 
to teachers bearing in mind that two other members of the 
group are called Mark. 
R. B. Hello, what's your name please? 
11. T. Mark. 
R. B. And how old are you, Mark? 
M. T. Seventeen. 
R. B. What's your favourite subject at College, Mark? 
M. T. Um ... English. 
R. B. What do you like about English? 
M. T. I don't know ... I just like writing. 
R. B. Fine. Have you enjoyed the work on the pharmaceutical 
industry? 
M. T. I enjoyed bits of it ... like when we went visiting 
factories and things like that but ... other bits I 
didn't like much. 
R. B. You enjoyed the visit the most did you? 
M. T. Yes. 
R. B. What haven't you liked or enjoyed about the pharmaceutical 
industry module? 
M. T. Um. ... We did so much on it, I can't remember half the 
stuff we've done. Um ... probably all the sort of reports 
and things that we had to write. 
R. B. But I thought you liked English ... I thought that you 
liked writing words? 
M. T. Not necessarily reports and things like that. I like 
writing stories. 
R. B. What about the way we've been working? We've mixed up 
maths and science and design and technology ... history, 
in one project. Is this a better way to learn than how 
you did it last year when you had all your subjects 
individually? 
M. T. Yes I think I preferred that. 
R. B. Why? 
M. T. Um ... I think you've not got so much emphasis on just 
one thing ... it all comes in together ... one thing you 
need, then another thing. 
R. B. Do you not feel that this is how things operate when you 
go to do a job? 
M. T. Yes, that's it ... exactly how it is. 
R. B. Fine. What about the assignment sheets that you were 
given? Were they set out well and easy to follow? 
M. T. Yes ... they were easy to follow. 
R. B. Did you like the way we asked you to give us written work? 
For example some work had to be done on file paper, other 
work involved writing answers on typed sheets. Do you 
think it's good to have a mixture of the two or would 
you have preferred to have written all your answers, say, 
on file paper? 
M. T. I suppose it's a good idea to get a bit of both. 
R. B. Fine. Did you like the practical work like the 
experiments, measuring the values, making the package? 
M. T. Yes ... that was good because it showed you used your 
initiative. 
R. B. You've already said you liked the visit. Why did you 
like the visit? 
M. T. Well it got you out of the school environment ... it showed 
you what it was really like in a place of work. 
R. B. What did you enjoy particularly about actually going round 
there? What things did you see that you really enjoyed 
and valued? 
M. T. I saw how other people worked and what it would be'like if 
I went to work ... I've found out now that I wouldn't like 
to work in a factory like that ... not in the sort of 
packaging part. 
R. B. Have you enjoyed having visitors in? 
M. T. Some of them. I found some of them a bit boring though. 
R. B. Why were they boring? 
M. T. I don't know ... I just didn't enjoy some of them. 
R. B. Did they use too big words? 
M. T. Well, no, but a lot of them just kept repeating themselves 
or telling us things that were uninteresting that we 
didn't really want to know. 
R. B. You've had_six teachers working with the group at various 
times in the week. Do you think that this is a good idea 
or would you prefer to have just one or possibly two 
teachers? 
M. T. Um ... I think it's a good idea. You get to see lots of 
different teachers. It's hard to describe ... I think 
it's better, I don't know why, but I think it's better. 
R. B. Fine. Looking back, is the City and Guilds course what 
you thought it would be? 
M. T. No ... no really. Um ... I didn't know there were so many 
different topics. I thought it was going to be one big 
long topic ... like on construction or something to do 
with that. The name City and Guilds you associate with 
all different sorts of working environments. I didn't 
think that it was going to be so much written work. 
R. B. So has it been better or worse than what you expected it 
to be? 
M. T. Um ... well I've enjoyed it as much as I thought 
I would 
... but I wouldn't say it was worse or 
better. It was 
like what I expected really but not the same sort of thing. 
R. B. Would you recommend the course to a younger friend who was 
coming up into the sixth form? 
M. T. I would say it was a good course if you wanted to do the 
sort of thing that they do in the course. 
R. B. O. K. that's fine. For students in the future studying 
on a course like this, could you suggest any topics that 
you feel would be interesting to them? 
M. T. Well you could always get the teachers to ask you when 
you start the course if there is anything that you would 
like to do a topic on and see what they say. 
R. B. Do you feel then that it is important that the teachers 
do ask the students what they think? 
M. T. Yes ... because you need to get a good relationship between 
the teachers and students because if a kid don't like the 
teacher then he won't work so well or he'll just start 
messing around when the teacher's out. You've got to 
talk to the teacher and get to know them like people, not 
so much as the teachers. 
R. B. Fine. Well ... thanks very much indeed Mark for your help. 
6.9 Feedback From Teaching Staff 
6.9.1 The Planning Stage 
The project co-ordinator worked with a small team of teachers* 
These were: 
Rowena Dawson Design Department 
Melody Elliott Biology Department 
Harry Gordon Mathematics Department 
After the module had been planned, written and produced, they 
were each asked for feedback by writing answers to three 
questions: 
What were the good things about how the planning, team 
worked? 
2. Were there any aspects that we didn't tackle or tackled 
badly? 
3. If you were to be involved in working with a planning team 
for another topic, could you suggest any improvements which 
would make the planning stage better? 
In response to the questions, the general consensus of opinions 
was as follows: 
(a) Team members gained much in terms of information and 
personal development by working as an interdisciplinary 
team. The words stimulating and interesting were used 
by one teacher. 
(b) To improve matters, members of the planning team must 
participate in the teaching process. . 
(c) We tried to use an interrelated approach yet team members 
worked separately on given tasks. Perhaps a topic of 
study should be chosen, e. g. the eye, and the science and 
design teacher work together on producing the work. 
(d) We must write down objectives and take greater note of 
the assessment procedure. 
(e) To prepare a module of this type team members must be 
allocated at least two periods (70 minutes) per week, 
this to be timetabled. For the pharmaceutical module 
the planning team gave up "free" periods to have meetings. 
(f) Some aspects of the work should be optional. 
(g) The planning team needed more balance. Perhaps a teacher 
from the humanities curriculum area would have provided 
extra ideas. 
(h) Team members who wrote parts of the module submitted rough 
drafts to the project co-ordinator. He then organised 
typing, graphics, duplication, collation and stapling 
hence taking work away from the busy team members. This 
practice worked well and is recommended for future projects. 
6.9.2 The Teaching Stage 
Teachers who worked with students on the pharmaceutical industry 
module were asked to complete a feedback sheet. Each teacher 
worked with the group at various times during the week. No 
teacher had continuous contact for all the designated lessons. 
It was interesting to note the variety of opinions as expressed 
by a group of teachers with a diverse range of disciplines. 
The comments made by a Religious Education teacher who was a 
member of the teaching team are given in full. Some of his 
remarks highlighted the extra dimension which a humanities 
teacher would have contributed at the planning stage. 
Teacher - Gerry Gardiner 
Gerry is a very experienced teacher who specialises in 
Religious Education and is also a member of the humanities team. 
Ile is responsible for supervising probationary and student 
teachers. He is a man with strong and sincere opinions on 
moral issues. 
Question 1 Did You Enjoy Working With Students On The Topic?. 
"Yes - or perhaps I was actually enjoying the insight into 
another profession/industry quite apart from the students. 
Listening to experts explaining a job they enjoy is always 
enriching. " 
Question 2 In Your Opinion, Did The Students Enjoy The Topic? 
"Enjoy is a difficult term to deal with in isolation from other 
responses. Through conversation my impression is yes, but 
(as to be expected): 
(a) they didn't appreciate the depth of 'know how' displayed 
by visiting lecturers 
(b) they found the language and references to specialist terms 
hard to follow at times - especially on 3M visit.,, 
Question 3 Generally, Was The Working Atmosphere In The 
Classroom Good? 
"Yes, better I considered than for the other assignments. It 
was rooted in real factory process not an imagined one. " 
Question 4 What Are Your Views About The Work Content? 
"Looked about right. I valued the art/colour/design element 
re: packaging and the practical assignment linked with it. 
They seemed generally busy - towards being stretched without 
asking for the impossible. " 
Question 5 What Are Your Views About The Way In Which The 
Work Was Presented To Students, e. g. Worksheets/ 
Booklets, etc? 
"I didn't encounter any problems of understanding - seemed clear 
examples as models obvious to follow for non-specialist staff.,, 
Question 6 Did The Students Understand The Worksheets? 
Did We Get The Level Of Language And Use Of 
Diagrams Right? 
"By reactions and rbsponses during my 5 lessons a week - 
yes - but of course problems could have surfaced on other 
occasions. " 
Question 7 Were You Happy About How Answers Were To Be 
Written, i. e. Some On The Worksheets And Some 
On File Paper? Is This A Good Idea Or Have 
You Any Other Suggestions? 
"Seemed right. Different kinds of answer require appropriate 
format. " 
Question 8 Did We Expect Students To Do Too Little Or 
Too Much Work Or Was The Target Amount Usually 
Fair? 
"Yes - fair - but I found it difficult to assess quality when 
some tasks which perhaps I felt were important were considered 
optional. " 
Question 9 Were The Deadlines For Completion Of Work Fair? 
How Did The Sfudents Respond To The Deadlines? 
"Assorted response. I marked the Packaging work. 2 students 
still haven't produced anything. Some confusion as to which 
pieces of work went to which staff. Some went astray. " 
Question 10 Was The Standard Of Work Produced Pleasing To YoU? 
"If I bear in mind their CSE 4/5 background - yes - (though 
one at least has a grade 1 and a 2). 11 
Question 11 Was The Organisation Of Resources/Worksheets 
etc. Satisfactory? Have You Any Suggestions 
For Improvements? 
"Perhaps for the lectures/demonstrations we need guideline 
headings - in advance - for students to gather information 
under. They couldn't make intelligent notes on their own. " 
Question 12 Looking Back, Are There Any Aspects Which We Could 
Have Included Which Would Have Made The Topic 
Better Or More Interesting? Are There Any Sections 
Which You Felt Were Out Of Place And Inappropriate? 
"I think it would have benefited from a slightly longer 
introductory section which attempts to place the pharmaceutical 
industry in some kind of context both nationally and inter- 
nationally - volume of trade, size of profits, number of 
employees, patterns of trade, etc. Also - some content on the 
more controversial aspects of the pharmaceutical industry - 
advertising, research methods, Third World activities, marketing 
of unsafe products, etc. " 
Question 13 In Your View What Were The Successes Of The Topic? 
"The successes seemed to be simply the variety of skills 
involved in the different sections of the topic, and the 
standard of work produced by some of the students. " 
Question 14 In Your View What Were The Failures Of The Topic? 
"Some of the speakers. Some of the topics lacked work which 
gave scope for initiative and individual work, and there was 
some borrowing of worksheets and copying out each others' 
answers. " 
Question 15 Have You Any Comments About The Visit To 
3M Health Care? 
"Yes! -I wished I could have gone in the morning. I joined 
them pm - impressed at their serious approach - well 
resourced - real style - good experience for our lot. I gather 
the morning guides assumed too much (somewhat naturally) and 
lost our people in technicalities. " 
Question 16 Have You Any Comments About Contributionstlade By 
Visiting Speakers? 
"Very commendable. The equipment/examples I found very 
interesting. But - 365 youngsters couldn't really benefit 
from hour talk/demo - after 15/20 minutes I think their 
attention wandered. Overall though I thought the speakers 
made a real effort to acknowledge the students and to meet 
them at their level - but some changes required here. " 
Question 17 Have You Any Comments About How The Practical 
Work Was Received By Students, i. e. Making The 
The Package, Measuring Light Levels, The Agar 
Plates, etc.? 
"I was not involved in measurement of light levels and making 
the agar plates. Making the package - access to the required 
materials not always easy but actual work tackled with 
considerable enthusiasm. " 
Question 18 How Did The Pharmaceuticals Topic Compare With 
Topics Previously Attempted By Students, e. g. 
Did It Create More/Less Interest And Why? 
"I think it created more interest; see Question 3. It used 
a wide variety of skills - hand, eye, maths, design, commercial 
considerations and the visit linked theory to production. " 
Question 19 Have You Any Other Comments Or Suggestions? 
of 1, Thanks for your preparationI I can now talk about OTC 
and ethical drugs! 
2. The aspect of the morality of the drug industry -a 
tricky area I concede but it did need looking at in some 
way. Some exercises could be thought out - game 
simulation type perhaps allowing different values to 
emerge and be considered. 
3.1 was 'hazy' over how to assess the work. " 
6.10 Organisation Of Resources 
Students working on the module were based in a mobile classroom 
and did the majority of the written work in this base. On a 
few occasions they worked in the science laboratories, for. 
example when working with the agar plates. 
Written worksheets and booklets for each of the three major 
sections were placed in clearly labelled folders which were 
then stored in cardboard boxes. The boxes were stored in a 
lock-up cupboard in the classroom. 
Other resources such as paints, brushes and paper were 
provided by the design department. These were also kept in 
the cupboard and then returned after the appropriate pieces 
of-work had been completed. Specimens, student packages and 
large sheets of card also had to be stored in the cupboard. 
Storage was unsatisfactory for two reasons: 
(a) only one cupboard key was available which was kept by 
a particular member of staff with six teachers needing 
access; 
(b) lack of organisation and care by students meant that 
the cupboard was usually in a state of disarray. 
Storage was organised with no capital outlay. It would have 
been much better if pigeon holes and stackable cardboard 
storage boxes were provided. 
6.11 Conclusions 
The module was generally successful. Students worked 
hard on a variety of tasks and maintained interest even 
though the whole project lasted for seven weeks. 
2. Undoubtedly the highlight of the whole module was the 
day's visit to 3M Health Care. Students spoke glowingly 
about the value of the visit and the lasting impressions 
that they had, not only about the factory tours but also 
about the warmth and friendliness of the personnel. 
3. The planning team worked hard at producing resource 
material. They were correct in: 
(a) varying the tasks set; 
(b) trying to produce professional looking worksheets; 
(C) using, wherever possible, diagrams and illustrations 
in the worksheets; 
(d) including speakers in the programme; 
(e) including a visit in the programme; 
(f) including a number of practical assignments; 
(g) setting target deadlines for the handing in of 
written work. 
The module could be improved by: 
(a) including more practical assignments; 
(b) providing an element of choice - some sections 
could have a compulsory section followed by 
optional elements; 
(c) breaking down the course structure and providing 
student tasks which would give scope for student 
initiative; 
(d) reconsidering how deadlines should be stated and 
adhered to. At the planning stage the deadlines 
set were felt to be generous. In practice some 
students found the schedule tight and confusing. 
Other students who had handed work in on time 
complained when teachers extended deadlines when 
requested. 
(e) the inclusion of more aspects relating to humanities, 
e. g. the morality of the drug industry, testing of 
drugs, animal rights, etc. 
4. The visitors who took part were pleasant, friendlyt well 
prepared and very supportive. Their presentations, as 
expected, were informative, interesting and put over in a 
most professional manner. They were not as successful as 
they should have been mainly due to problems of 
communication. The course organisers should consider: 
(a) How best they can explain the level of ability of 
students to visitors. Generally speakers tried very 
hard to simplify the terminology used in their 
presentations. This is, of course, very difficult 
when we are privileged to have technical experts 
from a science based industry. The use of 
specimen containers, films and videos to support 
the oral presentation was, however, quite 
successful. 
(b) One hour was too long for students at this level 
to maintain concentration and interest during talks 
by visiting speakers. 
5. In order to give staff encouragement in planning work for 
the module, members of the planning team should also be 
members of the teaching team. Disappointment was 
expressed by those planning the exercise who did not 
teach on the course. As one teacher remarked "I would 
like to reap the benefits of hours of hard work. " 
6. We tried to plan the module so that it was taught in an 
interrelated way. In practice experts from various 
curriculum areas contributed various pieces of work. To 
some extent we need to have staff working in, sayo pairs 
on specific topics to make the exercise truly cross- 
curricular. 
7. Staff planning the work were under pressure to produce 
ideas. Not enough time was available/allocated to staff 
for the writing of resource material. Under the 
circumstances teachers who contributed to the preparation 
of course materials should be congratulated on their 
interest, dedication and professional approach. 
8. The logistics of classroom organisation could be improved. 
The hut used for a base was poorly equipped. For example: 
(a) The, only storage capacity available was in a lock- 
up cupboard for which only one key existed. This 
caused frustration to both students and staff. 
(b) Storage facilities for worksheets were inadequate 
and resulted in a certain amount of disarray. 
(c) Water was needed for the painting exercise. No 
water supply was available in the hut. 
Confusion arose amongst students and staff regarding 
which members of staff were marking the various pieces 
of work. A notice giving information should have been 
displayed in the classroom. 
9. Staff should have discussed assessment procedures more 
fully and agreed upon a common system. 
10. The preparation and operation of the module can be 
commended in terms of staff development. Teachers implied 
that they had enjoyed working with colleagues from other 
curriculum areas. Generally their outlook had been 
broadened and the whole process carried out in a pleasant, 
friendly manner. 
The module had also given some staff experience of 
visiting companies and meeting/working with experts from 
industry. This had proved to be a rewarding experience 
for the teachers involved. As one teacher remarked 
"I learnt a great dealý'. 
12. For some students and teachers the course was too 
structured. They felt that it left little scope for self- 
expression, initiative and individual ideas. These are 
fair and valid comments which need to be remedied for 
future work. 
13. Throughout the work there was no real attempt to encourage 
group discussion and debate. This may be another weakness 
which needs to be remedied in the future. 
14. The induction programme for students prior to commencement 
of the course appeared to be inadequate. Aims and 
objectives must be outlined in simple terms as well as 
giving students details and the thinking behind the 
structural organisation of the course. 
15. It was most encouraging to find that the approach used 
has the support of HMI (88, p 11-16): 
IfActive learning, and a sense of purpose and success, 
enhance pupils' enjoyment, interest, confidence and 
sense of personal worth; passive learning and 
inappropriate teaching styles can lead to frustration and 
failure. In particular, it is necessary to ensure that 
the pupils are given sufficient first-hand experience, 
accompanied by discussion, upon which to base abstract 
ideas and generalisations. Teaching and learning might, 
for example, extend to using the local environment, 
undertaking community service and establishing contact 
with commerce and industry. " 
EdIgoes on to say: 
"The curriculum of all schools should involve pupils in 
each of the following areas of learning and experience: 
aesthetic and creative; 
human and social; 
linguistic and literary; 
mathematical; 
moral; 
physical; 
scientific; 
spiritual; 
technological. " 
The pharmaceutical industry module contained aspects of 
all of these areas of learning and experience, obviously 
some more fully than others. In addition HMI ( 88 t pp 39-40) 
lists the important skills which need to be developed in 
schools: 
"communication; 
observation; 
study; 
problem solving; 
physical and practical; 
creative and imaginative; 
numerical; 
personal and social. " 
Again the pharmaceutical module can claim to have included 
all of these aspects in its entirety. 
16. Many mathematical topics were included within the module. 
They were attempted by most students with both interest 
and enthusiasm. "Mathematics in context" appeared to be 
a success. 
The benefits of an interrelated approach using the medium 
of the pharmaceutical industry are supported by the work 
of Turner ( 31). He carried out extensive investigations 
into the mathematical needs of workers employed by 
E. R. Squibb Ltd., a large pharmaceutical company in the 
North West. He concluded that the mathematics required 
was basic and could not be isolated from science and 
technology when applied to a particular production line 
task. Thus he supported the "mathematics in context" 
approach to learning. 
17. Using the pharmaceutical industry as a motivator to 
learning yielded a vast, diverse range of possible 
activities. Ideas not used with the sixth form groups 
were successfully tested within fourth and fifth year 
engineering science and control technology classes. 
Example: Design and manufacture of a simple device to 
count 100 tablets by weighing (eng-incering science classes). 
6.12 Recommendations For Future Modules 
If other modules are to be prepared similar to the one dealing 
with "The Pharmaceutipal Industry" then the following are 
recommended. 
Work provided for students should be based upon a diverse 
range of industries/jobs. 
2. A properly resourced and equipped work base is needed. 
This will require financial input. 
3. Time must be allocated to staff for them to write, produce 
and organise assignments - both written and practical. 
4. Every effort should be made to involve representatives 
from industry in the planning of modules and to seek their 
help and support in the provision of visits, speakers, 
films, videos, etc. 
5. The policy of using multi-disciplinary planning and 
teaching teams should continue. 
6. It is necessary to discuss and carefully debate styles 
of teaching to be used. Feedback from students suggests 
that a few "chalk and talk" lessons would be well 
received. Feedback from staff highlights the need for 
more open-ended types of assignments. 
7. Modern educational technology must be used much more 
frequently, for example by exploiting the computer and 
videos/films. 
8. The structure of the modules should be less rigid, 
compared with the pharmaceutical industry work. 
9. Practical work of a varied nature is appealing and should 
be encouraged. 
10. Concerted efforts should be made to explain the new 
courses to local employers in an attempt to apprise them 
of the teachers' objectives. 
Students who are embarking on a course using modules of 
this nature should have an induction period where the 
overall philosophy of the course and methods of working 
could be outlined. 
6.13 Implications For Future CPVE Courses 
As stated earlier in the Chapter, the City and Guilds Vocational 
Preparation (General) Course is the forerunner of CPVE. As 
such it will decrease in popularity for sixth form and further 
education students with the development of CPVE. 
The evaluation, however, of the exercise based upon the 
pharmaceutical industry will be of great value to staff in 
their planning and execution of vocationally biased CPVE 
assignments. 
The CPVE Joint Board Unit, in their published framework (106) 
list the three major components of CPVE as the coreq vocational 
studies and additional studies. 
The core, they say, should consist of a range of experiences 
and competences (which includes skillsl knowledge and attitudes) 
which are essential to the students' chances of making a success 
in adult life including work. Core competences are broadly 
based. They are meant to be covered by students using a 
variety of situations. Basically core competences are listed 
under ten main headings: 
Personal and Career Development 
Industrial, Social and Environmental Studies 
Communication 
Numeracy 
Science and Technology 
Information Technology 
Creative Development 
Practical Skills 
Problem Solving 
These headings are defined in great detail in "The Certificate 
of Pre-Vocational Education Part B11 (107). 
The framework strongly points out that these areas of the core 
should not be taught as separate subjects but need to be fully 
integrated with each other and with other parts of the programme 
if they are to be successfully completed. 
The Vocational Studies section of CPVE again is flexible in its 
stated guidelines giving students the opportunity to break down 
subject barriers and deal with topics as a whole. The CPVE 
Joint Board Unit (106, p5) lists the purposes of Vocational 
Studies as: 
"(a) to encourage student motivation through studies related 
to their interests; 
(b) to enable students to explore their talents and interests; 
(c) to provide the focus for the development of the common 
core competences; I 
(d) to develop broad vocational skills applicable to a variety 
of adult roles found both inside and outside of employment; 
(e) to enhance opportunities for progression into continuing 
further education, training and/or employment; 
to provide opportunities for students to meet either pre- 
entry requirements for specific vocational courses and/or 
to gain credit/exemption from some parts of vocational 
courses. " 
The last of the three major components of the CPVE, 
additional studies, is defined by the Joint Board Unit (106) 
as: 
"Schools and colleges must make provision for Additional 
Studies for up to a maximum of 25% of the course time in 
order to: 
(a) provide time for community activitiesq leisure, 
recreation and for reflection; 
(b) allow for particular educational needs. 
N. B. It is not a requirement for individual students to 
include additional studies in their programmes if their needs 
are better covered by further work in core and vocational 
studies. " 
Already, feedback from schools and colleges working on pilot 
schemes for the CPVE indicates that an interrelated approach 
to teaching is proving to be beneficial to both students and 
teachers, for example one course co-ordinator wrote (108): 
"We felt initially that translating CPVEIs curriculum framework 
into practice was a challenge that required a distinctive and 
imaginative response. Through our weekly meetings we have come 
to express our anxieties and needs. Experienced staff have 
supported less experienced colleagues and we have all built 
upon each others' expertise. We have a CPVE staff newsletter 
to exchange information and (hopefully) to record examples of 
good practice. Enthusiasm is growingi From September 1984 
there will be four official CPVE pilot courses in the college, 
each serving 15 students. Each course will be the responsibility 
of a team of six to eight staff. One school team will link with 
one college team. Colleagues from different Departments will 
work as multi-skilled teachers. (One 'engineer' will be making 
bread! ) The curriculum will be integrated through activities 
that are as 'real' as possible, Including a small 'business' 
To facilitate negotiation and integration, courses and staff 
will be timetabled, on the whole, for three-hour blocks 
rather than for 'subject slots'. " 
Another says (108): 
"We opted for a highly integrated approach, focussed through 
major projects. Staff from different backgrounds will teach 
in pairs, learning from each other and the situations; for 
example, an engineer and a psychologist will build a kit-car 
with the students, and a biologist and an engineer will create 
an allotment. The timetable will be divided into four-hour 
blocks. The four teaching hours will be shared by a pair of 
staff, whose enthusiasms, social skills and hobbies will be 
as relevant as their academic training. " 
Already the enthusiastic response to an interrelated approach 
to teaching on the CPVE course has resulted in many suggestions 
for integrated assignments, as shown on the next page (109). 
These comments and ideas re-affirm the views expressed by 
staff working on the pharmaceutical industry module. The way 
is clear for an interrelated approach to be adopted and 
accepted as a valuable teaching strategy within sixth form 
classes via the new CPVE courses. 
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CHAPTER 7 
IN-SERVICE TRAINING FOR SCHOOL TEACHERS 
7.1 In-Service Education 
Morant(110) defines the purpose of in-service education by 
saying: 
11 ... in-service education aims to widen and deepen teachers' 
knowledge, understanding and expertise (including skills, 
techniques and powers of judgement in respect of their 
professional work, by means of activities designed primarily 
to attain this purpose). " 
To complement this statement, one of the best set of objectives 
relating to in-service education, in the opinion of the author, 
is provided by the Advisory Committee on the Supply and 
Training of'Teachers (111), namely to enable teachers: 
"(a) to develop their professional competence, confidence and 
relevant knowledge; 
(b) to evaluate their own work and attitudes in conjunction 
with their professional colleagues in other parts of the 
education service; 
(c) to develop criteria which would help them assess their own 
teaching roles in relation to a changing society for which 
the schools must equip their pupils; 
(d) to advance their careers. " 
In 1981/82 educationalists came together from the 24 member 
nations of the Council of the Organisation for Economic 
Co-operation and Development to produce a detailed report on 
in-service education and training of teachers. A six year 
investigatory project conducted by the OECD concluded, amongst 
other things (112): 
"There was a recurring plea for INSET to be rooted in practice, 
to be relevant, to be context specific and for theory to be 
based upon an analysis of practice. " 
"Each member of the school personnel must be provided with an 
opportunity for consistent, integrated, personal and professional 
development throughout his/her career, enabling both his/her own 
training needs and those of the changing educational system to 
be met as closely as possible. " 
More recently teachers' professional associations have been 
urging the Government to make more and better provision 
available for in-service training especially in relation to 
the vast number of curriculum innovations currently being 
mooted. 
The National Association of Schoolmasters/Union of Women 
Teachers(113) calls on the Government and LEAs to: 
"develop a more coherent and rational policy for in-service 
training, particularly since it is recognised by all those 
involved in education that a high quality teaching force is 
crucial to the future development of the Education Service in 
this country. " 
Contained in the conclusions of this policy statement is a key 
paragraph (113, p13) which echoes the thoughts of most teachers 
who are aware of the necessity to keep abreast of changes in 
education required to remain in step with the needs of modern 
society: 
"In the second half of the Eighties the education service will 
face a prolonged period of change and mounting problems as a 
result of: falling rolls and contraction; the effect on 
teaching methods of the widespread application throughout 
schools of the new technologies; the increasing demands made. 
on teachers and schools by Government, LEAs, employers and 
society as a whole, whose expectations of what schools can 
achieve will be greater than ever before; and above all, as 
a consequence of the Government's failure over many years to 
recognise the resource implications of the educational 
objectives which it has pursued throughout this period. " 
The importance of involving practising teachers in in-service 
training programmes was noted by Cockcroft (22p p217) when he 
recommended that: 
"Any improvement in the standards of mathematics in schools 
must come largely as a result of the efforts of those teachers 
who are already in post; they must, therefore, receive all 
possible support to enable them to improve the effectiveness 
of their teaching. " 
Joyce and Showers(114) distinguish between two purposes of 
teacher education: the "fine tuning" of existing skills and 
the learning of new skills. Each brings different problems but, 
they argue, "fine tuning" is generally easier to achieve. They 
also distinguish between four levels of impact training and 
five components of training. This enables them to formulate 
the question: 
"In the body of research 
, 
on training, how much does each kind 
of training component appear to contribute to each level of 
impact? " 
The four levels of impact are: awareness, the acquisition of 
concepts and organised knowledge, the learning of principles 
and skills and, finally, their application to problem-solving 
in the classroom. Joyce and Showers argue that it is only when 
the fourth level is reached that it is reasonable to look for 
impact on pupil learning. 
Their five components of training are: 
111. Presentation of theory or description of skill or strategy; 
2. Modelling or demonstration of skills or models of teaching; 
3. Practice in simulated and classroom settings; 
4. Structured and open-ended feedback (provision of 
information about performance); 
5. Coaching for application (hands-on, in-classroom assistance 
with the transfer of skills and strategies to the 
classroom). " 
In her work with 6 and 7 year old children, Matthews (115) 
concluded that: 
"Pre-service and in-service trainers (lecturers and course 
organisers) should ensure that courses are aimed at helping 
teachers (particularly the non-mathematicians) first to identify 
children's'levels of ability and then to develop ideas for 
helping them forward. " 
One of the aims of in-service training courses should be to 
disseminate ideas emerging from research programmes. The 
Secretary of State for Education (116) has said: 
"The effect of educational research on classroom teaching is 
patchy and often fails to reach 'hard-pressed' teachers in 
schools. " 
Researchers have problems, however, in passing on information. 
As Bechar (117) points out: 
"The difficulty is not that the teacher wilfully refuses to 
listen to the researcher, but that however carefully he listens 
the researcher has little of interest to tell him. " 
The latter quotation can have two interpretations. Firstly, - 
that the researcher uses a means of communication which either 
(i) the teacher does not understand, that is the fruits of 
research are only interpretable to fellow researchers or 
(ii) engages in tactless language. Perhaps the aims of in- 
service courses should be written with the actual process 
in mind. As Spooner (118) says: "A good course depends 
substantially on contributions from its members, which usually 
consist of a sharing of experience. " 
Galloway (119) cites several features common to courses 
perceived to be successful: 
"(a) Participants attend the course voluntarily; 
(b) Participants are involved in planning the course; 
(c) The provider has some idea of teachers' 'needs and wants'; 
(d) Participants have time for informal talk and discussions; 
(e) Congenial surroundings;. 
(f) The programme is flexible enough to adapt to the 
participants' needs; 
(g) The participants are actively involved throughout the 
course. " 
The in-service training courses organised by the author and 
described at a later stage in this chapter have, wherever 
possible, encouraged active participation by the teachers 
involved. Programmes were intended to be flexible in nature, 
informal and were conducted in congenial surroundings. 
Not all teachers value the importance of in-service training 
courses. Spooner (118)9a head of a Leeds comprehensive 
school, claims that many in-service courses are both disruptive 
and useless. 
"I would abandon the whole range of in-service training as it 
exists at the moment in return for an investment within actual 
classrooms of an equivalent amount of teacher time and 
physical resource. " 
He challenges the value of many courses and implies that some 
may be detrimental to teaching. "Course directors feel 
compelled, to introduce radical innovation and thus undermine 
the value of accepted practices. " 
Spooner obtains support for his views from Lynch and Burns (120 
who report on the findings of a small-scale survey of 273 
teachers in several areas of northern England, carried out in 
1982.65% of the teachers questioned had not been on a course 
in the past five years and of these two thirds had never applied 
for one. Referring to the 177 people who had not been on a 
course, 90% of these throught that INSET was unnecessary and 
99% thought that the courses were of little use (the author 
wonders, however, how teachers could offer constructive answers 
to the questions posed without attending some courses). 
In the author's opinion the worst type of in-service training 
session is one where participants go away thinking "what a 
waste of time". In all the in-service work covered during the 
course of the research project the author obtained either 
written or oral feedback from participants. This, of course, 
is a tremendous aid to the planning of future courses. 
7.2 In-Service Training Courses For Teachers Organised For 
The Leicestershire Education Authority 
These consisted of one day courses conducted in conjunction 
with the County Mathematics Advisers, each course having a 
distinct link with industry and/or commerce. Examples of 
programmes and course reports can be found in Appendix 7.1. 
7.2.1 A Course For Teachers In Their Probationary Year 
An HMI survey (121) produced results which indicated that, for 
new, inexperienced teachers, in schools, one teacher in ten felt 
insecurity in the subject he/she was teaching. Lack of subject 
knowledge led to teaching approaches which maintained an often 
slavish adherence to the textbook, reliance on narrow questions 
often requiring monosyllabic answers, an inability to follow up 
and extend pupils' answers and an over-prescriptive method 
whereby the teacher was able to remain within a constricted, 
safe pattern of work. 
The course organised for probationary teachers introduced young 
teachers to the idea of an interrelated approach and also 
illustrated how local employers, in this case a building 
company, could provide many positive ideas for developing 
exciting, interesting modules of study. 
7.2.2 Courses For Established And Potential Heads Of 
Mathematics Departments 
The County Mathematics Advisers were supportive in wanting two 
main aspects of work relating to the author's research project 
in their INSET programmes for heads of mathematics departments. 
These were: 
(a) to introduce the philosophy of an interrelated approach 
and to illustrate how it can-be successfully applied 
within lessons designated as mathematics; 
(b) to introduce teachers to personnel from industry and 
commerce 
, 
in order to demonstrate how they can be effectively 
used as a resource in terms of ideas, materials, visits and 
oral presentations, It was considered essential that 
another objective would be to create an atmosphere in which 
both parties could begin to learn more about each others' 
roles. 
7.3 School Based In-Service Trainin. E 
7.3.1 Introduction 
When the barriers between subject areas are to be broken down 
so that topics can be taught in an interrelated way, many 
aspects need to be considered, for example curriculum 
organisation, co-ordination among teachers, design of work 
areas, obtaining suitable equipment, dtc. 
One of the most fundamental tasks is to encourage discussion 
and interchange of ideas between teachers so that ideas can be 
cross-fertilised and developed fully using a wide range of 
opinions and experiences. This can only help to broaden the 
knowledge of teachers and subsequently enrich the material 
offered to students. 
With this in mind the author proposed that some time be 
allocated within the 1983 Burleigh College Staff Conference for 
interdisciplinary teams to discuss and plan topics suitable for 
use within the curriculum based upon an interrelated approach 
to teaching. 
Proposals and ideas for topics were outlined as follows. 
1983 Burleigh College Staff Conference 
Proposal For Consideration 
Theme: Skills For Adult Life 
Courses such as the City and Guilds 365 and TVEI demand close 
liaison between curriculum areas. At present the educational 
diet given to our students is fragmented. They learn their 
mathematics, science, design, humanities, etc. in isolation 
with little discussion/interchange of ideas between teachers 
within the various curriculum areas. 
There is a need for staff to understand and value the work 
done by colleagues in the various areas. We must make our 
subject content meaningful and relevant to our students' 
existing and future experiences. 
The conference will give staff the opportunity to-work in 
interdisciplinary teams. Topics will be suggested and teams 
will be invited to devise a teaching programme for a topic 
whereby it will be taught in an interrelated way. 
Teams will be asked to discuss how materials will be presented, 
thus creating the opportunity to update our knowledge of 
modern educational technology, in addition to discussing 
teaching methods and assessment procedures. 
Training officers from industry/commerce, parents and students 
will be present to work within teams. 
It is hoped that ideas emerging from the conference will be 
developed, tested and evaluated within the College in the 
future. 
Suggested topics for discussion by interdisciplinary groups 
were: 
the motor car 
the pharmaceutical industry 
the Concorde 
the oil rig 
movement 
the building site 
map reading 
the departmental store 
dams 
submarines 
mountains 
the guitar 
the library 
the piano 
clocks 
trains 
discos 
an athletics meeting 
the hospital 
the theatre 
the furniture industry 
pottery 
the bicycle 
the electricity generating station 
the environment 
the zoo 
a school 
a river 
the farm 
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7.3.2 The Programme 
The programme for the Conference is shown on the previous page. 
Over 100 staff, parentsp representatives from other education 
establishments and industrial/commercial concerns participated 
in the li day Conference. 
The idea of interdisciplinary groups working on topics was 
accepted and incorporated into the Staff Conference programme. 
The Conference organising committee asked College staff for 
their suggestions regarding topics for development by inter- 
disciplinary groups. Ideas came from a diverse range of 
curriculum areas. Actual topics allocated to groups included: 
feeding the world the future 
the curriculum coping with unemployment 
education mountains 
music adolescence 
crime clocks 
Interdisciplinary groups were asked to submit brief reports 
containing ideas/suggestions/feelings etc. abouf their topics, 
i. e. possible content, teaching approaches, resources, etc. 
7.3.3 Developing A Topic For Learning 
Teachers working in interdisciplinary teams produced many 
exciting skeleton outlines which showed possibilities for 
creating stimulating teaching situations using an interrelated 
approach. One example of ideas produced is detailed below. 
Topic - Clocks 
The results of the initial session (an excellent opportunity 
for interchange and cross-fertilisation of ideas) are shown 
on the next page. The Brainstorming session proved to be 
interesting and enthralling to the staff involved. 
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Lesson Plans (time unspecified) 
Plan A 
Introduction baby's heart beat 
use of metronome/pendulum 
measure of time in number of pendulum swings 
a silly measure - we need some standard units 
development of standardisation 
Group Projects 
types of clocks 
units of time - Earth, Sun, Moon, tides, 
seasons (use models, films, videos) 
investigate the history of and the use 
, of library 
visits to Greenwich, London, etc. 
(much preparation needed) 
Design Projects - concerned with simple devices (design/ 
science based to include control technology) 
write up and evaluate projects 
language 
include diagrams and sketches 
music 
dance 
fantasy poetry 
exercise design 
painting 
essay 
Plan B 
TRAVEL 
movement - types 
of transport 
24 hour clock 
timetables 
I 
time ZONES 
international times 
. speed, distance, time 
multi-cultural information 
geographical/religious aspects 
I 
fantasy exercise 
Plan C 
-ý-folk dances 
poetryp etc. 
Introduction - pulse rate 
exercise measurement, 
recovery time recording time, 
runn I 
ing graphs 
physical ex I 
tremes of man and machines 
records/history 
I 
Guinness Book Of Records 
I 
reasons for improved performances 
The group of teachers working on the clocks topic felt that * 
points to consider when operating an interdisciplinary approach 
were: 
(a) resources 
(b) group sizes 
(C) teaching space 
(d) time for staff pre'paration/discussions/evaluation 
(e) evaluation and certification of content 
(f) syllabuses (existing) 
Suggestions made for facilitating a trial of an interrelated 
approach included: 
(a) Could a team of teachers work with a group of students 
on a topic such as clocks on a day designated as 
ACTIVITIES DAY? - more than one day would be needed, 
however, as trips would be included in the programme. 
(b) Could an approach like this be suitable for consideration 
under the proposed 16+ DESIGN COURSE syllabus? 
Conclusions 
The group worked harmoniously and with enthusiasm during this 
session. If time was made available, informal interdisciplinary 
sessions of this type in the future would prove to be both 
enlightening and stimulating to the participants. 
7.3.4 Final Conclusions 
Reactions to the task appeared to be mixed. Some groups 
generated much enthusiasm, others did not. It was 
refreshing to hear comments like: 
"If we lacked anything in the minutes of detail we 
compensated in energy, and discussion took place in a 
spirit of enthusiasm for effective change. " 
"Schemes of work devised by interdisciplinary groups 
facilitate the transference of skills as well as real 
team work and, co-operation. 11 
"A central idea of 'change' and 'adapting to change' was 
suggested and accepted. " 
"We would all like to try though we're not sure how. " 
No group advocated a total move towards an interdisciplinary 
approach but there was support for interchange and cross- 
fertilisation of ideas between curriculum areas. 
2. There were many comments regarding the practical measures 
necessary to enable topics to be taught in an interrelated 
way, 
(a) Resources 
A common suggestion was the need for good resources. one 
group felt that the central feature of a system working on 
an interrelated approach should be a well equipped resource 
centre which would include a computer containing a guide 
to all resources. An example was given that "a well 
organised primary classroom is a joyful experience". 
(b) fo-ordination Amongst Teachers 
Some groups expressed the view that it would be 
advantageous to work in interdisciplinary teams. 
Initial discussion may centre upon: 
What are we doing at the moment? 
What would we like to do? 
How would we like to do it? 
What are the feelings of students about what we do and 
how we are doing it? 
Have they any suggestions regarding content and style of 
teaching programmes? 
This would be followed up by discussing coursest syllabuses, 
assessment, certification, etc. 
(c) Syllabuýes/Teaching Styles 
There appeared to be support for Mode-3 syllabuses as a 
means whereby teachers could develop ideas. The importance 
of preparatory learning was mentioned in addition to the 
need for developing individualised learning programmes. 
(d) OrganisatiOn Of The Teaching Day 
There was some support-for a flexible teaching day. This 
obviously requires much debate. 
(e) Constraints 
If teaching is to be carried out in an interrelated way 
then certain constraints need to be overcome. Conference 
participants mentioned the following: 
lack of time - to develop courses 
to discuss resources 
to develop teaching approaches 
money - essential to thoroughly resource 
and staff, especially in relation 
to reprographics, texts and 
adequate work spaces 
motivation - if an interrelated approach is the 
way forward then both teachers, 
students and parents must be 
consulted and briefed to obtain 
their support if success is to be 
achieved. 
(f) In-Service Training 
The Conference enabled groups of teachers from all 
disciplines to talk together - to exchange ideas - to 
explain to each other how they think, what they do, how 
they do it, etc. Perhaps teachersp in the course of their 
duties, are in danger of becoming "blinkered". They, in 
their busy day, are engrossed in their particular 
discipline and, in many cases, have little idea of what 
other courses consist of. 
By sharing ideas, approaches, problems, etc. teachers can 
benefit personally and the knowledge gained must have a 
very good spin-off when advising students about their 
current and future work, thus enhancing their role as 
tutors. 
Participants expressed the opinion that an in-sorvice 
training programme for teachers is a priority if an 
interdisciplinary approach is to be operated successfully. 
Possible Starting Points 
Perhaps some of the ideas raised at the Conference could 
be tried out by: 
(a) adapting topics for use in the C and G 365 courses; 
(b) adapting topics for use in the TVEI programmes; 
(c) looking closely at the Design 16+ syllabus; 
(d) considering the use of activities day(s). 
7.4 An In-Service Training Course For Experienced Indian 
Teachers And Teacher Trainers Working On The All India 
Mathematics Education At CAMET (AIMEC) Project 
7.4.1 Introduction 
A two day workshop was organised in order that the AIMEC members 
could have the opportunity to discuss and debate educational 
ideas relating to the author's research programme. 
Many of the ideas put forward can be summarised by a quotation 
from a paper recently written by Professor Bajpa*i. 
"The structure of most courses of study in the school/college 
curriculum is such that a set of individual subjects are often 
taught in isolation. It is believed that rigid boundaries 
created by this teaching in isolation should be crossed in a 
smooth and effective way. The teaching of these subjects 
should be relevant to the world of work and should take account 
of technological developments currently taking place. Wherever 
possible students should be shown examples of how subjects 
depend on each other and then be given practical assignments 
so that these features are highlighted. It is believed that 
such an interrelated approach for teaching school subjects 
would generate interest amongst students who will be better 
motivated to learn. " 
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The workshop gave participants the opportunity to receive 
information and then to generate ideas and opinions about an 
interrelated approach to teaching. 
7.4 .2 The Progranune 
The programme, which follows, gave researchers and participants 
an ideal opportunity to interchange ideas and opinions about the 
value of an interrelated -, ippro,, tch. 
Programme 
Sunday 24th February 1985 
9.30 - 10.00 Introduction - A. c. 
Iu. C)() -II cv Whý! t Is an Interrelated Appru. -10" 
- Stan Tur--r- 
- kod 
11.00 - 11.20 Cc,! jv, 
11.20 - 12.30 Smal 1 1ýwq, -rk i j,. In, 
111.30 - 2.00 Lunch 
Ori - :,. 40 Designing a Course of -Study" (( "rit I nll-l) 
3.40 - 4.00 T-, 
4.00 - 5.40 F 1- ... ry -, iýn lrýw WorkIni, Gr-, pm" 
n. 40 - () . ()U li-l'. of th, d,, y Pý, fv-- haj; -1 
. Wo. 
. Et at, Tumor im Serilor L- t ur t-r 11, thf- bel-rin-ril of :,, lcný e wid 
Mathematics st the Wirritl Me-trupolitan College, l3irkenhead 
Rod bond 16 a watflm. ltlcý. tvii(be-r at burlvirh C-"nlt) C(Al, it 
Lou gh bu mujýl, ,p reýq-Tlt 
Iy (1ji ý ik t- t I-, Ij -% t. i ta I-Tt, ik I r, % 
at CAY. L`T 
Programme 
Monday 25th February 1985 
9.00 - 10.30 Small group work - "Eximirintl(in of 
Existing Course Modules" 
10.30 - 11.00 Plenary session - 
"Ye-Jb-k fr-, WurkInI, 
11.00 - 11.20 Coffee 
11.20 - 12. -K) 
1. Larly Expýriviwes it, It"d 1'-"! 
11-1 
. 
30 - ()() L-wh 
'. 00 - 15 
.. Lar Iy F-pvri, -i-s I i; C, ý] 1, -j-s ,f thvi 
Education" - Star. Turner 
3.15 - 4.15 Small group work - 
"Prý-vdtir- for ý; I nrt iyijý 
an Interrelat-I Ap; --ch iind thf- )Ir"I 1-, 1() 
be Overc,, me 
4.15 - 4.30 Tea 
4.30 - 5.30 Plenary ses%lon ke"iback fr- W,, rýinj 
". 30 - 6.00 Review of the day Professor býijj.,, i 
. ', Oo. 
m 
m 
-291- 
7.4.3 "Designing A Course Of Stud, ý, " 
The task set, for the working group. -; iý; Aiown 
AJMEC PROJECT 
WORKSHOP 
Sunday 24th February 11 - 20-3 - 40 
Designing a Course of Study 
I rý)du- a skeleton outline incorporating: 
00 an interrelated approach; 
(b) real life applications; 
for the teachine of a topic of your choice. 
your submission should be specific regardint:: 
(1) the levc] fur which the module Is 
(! I) the possible uses for more thnn one Ievel; 
(Iii) the Involvement of more than one m-ber of stjiff; 
(Iv) the uýc of resources , e. g. models, overhend proje( 
t -, t -put 
(v) document at I on and amst-sment . 
Each group will be asked to de. %crlbe their ldea5 orally 1ýi the- I 
1ýna- - 
(4.00 - 5.40). A more detailed written vernion In alm(i r, que-1-1 
(it, 1- 
com. pleted at a Inter date). 
9 
yi III: [ ", i Im tiv(, I(I(-, I"; (, III(ýI . "I ý1 11 e -ir( 'd 1 1.1 
Fo r ex amp Ie, on eg rou poft ea c 11 e 1,, ý c 11 o. -ý ct 11 et C) 1) ic oil 
In their presentation during the plenary session they 
demonstrated the potential of such a topic using schematic 
diagrams. 
A House 
TY 11 E 
t-sE 
Des d gn 
Income 
Ventilation 
Dr ink i ng 
VI'a ter 
Bui I ding 
I 
MATERIALS 
Electricity 
, OCATION 
San it at i ()n 
r -C7 -0 NSTRUCTION 
Lab Su pe rv is i on rd in at. i mi 
FURNISIIING,, '-'ý 
II (-', I tin Sa f, (' t N, & 
Elqui pm(ýIl 
1, i gh ti III, 
I'll rnitu 1-(, 
& Curt ai ii-; 
Areas of the curriculum relating to the various sections of' 
the "House" module were outlined as: 
Type Sociology 
Economics 
Ecology 
Art and Design 
Location Geography 
Graphs 
History 
Materials General Science 
Physics 
Chemistry 
Biology 
Construction Work and Wages 
Commerce 
Economics 
Work Study 
Administration/Book-keeping 
Furnishing Chemistry of Water, Distribution 
Physics (Heating) 
Safety - First Aid 
Lighting - Physics 
Furniture Designs - Measurument 
Home Management 
Craft 
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7.4 .4 "Procedures For Implementing An jnterrelated Approach 
The t aý-ýk s(j, I(),, i jig groLlps iý 1)(. 
a 
AIMEC PROJECT 
WORKSHOP 
Monday 25th February 3-15-4-15 
Procedures for Starting an Interrelated Approach 
and the Problems to be Overcome 
It ib suý; rested that topics ma. v he taught in sm Jr. t-re-l. il -1 wav u, t, ij: 
either: 
(a) a single subject area as a base und enrl( htnký I h, f -1-t eni c (we-r-! ý It 1, 
material, Ideas and methods fror, otlier currlcl:! ýr- nre-; 
or 
( L, ) devot in['. an amount of t lmf* to A sl- IfI(t L'I 1( ýI', ýIr., ; '. , 1.1 , 
of curriculum areas. 
For either of theýe situations you are asked to proJw', Lrlrý -t1in- of 
rfýnoral procf-dures for mtartlnI7 the nppr. wh . 1thIl. . 11. -111, 
You must clearly stute: 
(I) t 1- r, ý rnjýý- nd ýIýII it y of t-I, nt m 11- t Y-ý h- - I, -I I,,!; 
( il) tho. prolilems that you env1sage and k- thry wiWit I- -#-r, , me. 
Lach group will be asked to give a brief oral nimmary of Il-Ir fliidiyiv,. % In the 
plenary session (4.30 - 5.30). A more datall-I urlit-, V-ftl-, IR &12o 
rý-quemted (to be completed at a later date). 
Oral reports from the working groups are summarised as follows. 
Group 
The members of the group felt that the approach should be 
introduced very gently. They recommended that the schools' 
annual sports day would be a good occasion to use for testing 
an interrelated approach. 
Group 2 
They expressed the view that an interrelated approach is already 
to be found in certain schools in a small way. Teachers take a 
single subject area as a base and then introduce applications 
which involve other subject areas. The group members felt that 
current syllabuses, assessment procedures and examinations did 
not lend themselves to an approach of this type. School 
management may not support this new approach and both managers 
and parents needed to be convinced of the benefits. The group 
highlighted the need for more laboratory facilities and general 
equipment as well as an investigation into and revamp of 
assessment procedures. Workshops, they said, could be organised 
in the school holidays and would be required to launch the 
new approach. 
Group 3 
This group questioned if it was feasible to introduce an 
interrelated approach. It would require drastic changes in 
syllabus with more provision to be made for project work. 
Possibly a pilot project could be evaluated using time 
allocated to SUPW (socially useful productive work). They 
felt that this approach may not be suitable for the more 
academic pupil who required deep knowledge of various subjects, 
but thought that it would be suitable for the lesser able pupil. 
Owing to the present educational system in India, some 
resentment to change may be forthcoming from the heads of 
educational institutions. 
Group 4 
Members emphasised the need to communicate new ideas to 
parents and educational authorities and convince them of 
the advantages. Outline modules could be prepared using 
conferences or workshops. Money would be needed, however, 
to finance modules, teaching aids and other resources. This 
may prove to be a problem and local authorities and parents 
may have to be approached for support. The group members 
were emphatic in their wish to ensure that any new teaching 
programme adopted must be shown to be better than existing 
programmes. Workshops and in-service training courses should 
be organised for teachers to promote discussion and generate 
ideas relating to the new approach. 
Group 5 
The members of this group suggested that topics should be 
written after consultation with both teachers and 
representatives from industry. They gave much importance 
to incorporating field trips, slides, photographs, films, 
etc. into teaching programmes. They recommended that, 
initially, pilot projects should be evaluated before making 
a major initiative in schools. 
7.4.5 Final Review 
Professor Bajpai said that perhaps the use of the word 
"problems" in the initial task description was rather 
negative. We should have asked the question I'llow can an 
interrelated approach work? " Ile felt that pilot studies were 
vital as a means whereby people would be convinced of the 
merits of the new approach. 
The suggestion regarding the use of SUPW time for work on 
modules was queried. Professor Bajpai expressed the opinion 
that SUPW was looked at, by some people, with contempt. It 
was not treated seriously. If an interrelated approach is 
to be accepted it must be treated as a serious activity, 
otherwise teachers should not try it. 
It was important, he said, for us to realise the aim of 
this new approach - "To show how subjects have a purpose 
without the subjects losing their purpose. " We are aiming 
to set up "sliding partitions between subjects". 
Professor Bajpai concluded by thanking everyone who had 
participated for their hard work, enthusiasm and constructive 
attitudes in what had proved to be a successful workshop. 
7.5 An In-Service Training Course For Experienced Teachers 
On Secondment At The University Of Leicester 
7.5.1 Introduction 
This course was designed to show teachers working on the 
Education and Industry Diploma Course how an interrelated 
approach can be successfully implemented in a classroom 
situation. Participants learned about the work carried out 
involving the pharmaceutical industry module (reference 
Chapter 6) and they also had the opportunity to work in 
small groups in order to devise a skeleton outline for a 
module of study. 
7.5.2 The Programme 
The programme for the session is given on the following 
page. 
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Venue: CAVOr, Loughborough Univer!, ily of Tt-chnology 
Prorrý 
9.30 - 10.45 Links between schools and industry in relation to the 
preparation of teaching materials 
Mrs. Karen Deakin - Training officer, 
: Dj health Care Ltd., Loughboruugh 
Mr. Gordon Willimont - Personnel Officer, 
Fisons p. l. c., 
Niarmaceuticals Division, 
Loughborough 
Rod bond - Mathematics Curriculum Area, 
burleigh C0mmunItY C01169eo 
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fieCunuj,, ejjt at CIACL7 
10.45 Coffee 
11.00 - 11.45 working groups - 
--Devising a roduIr of Ltwly 
11.45 - 12.20 Plenary session - feedback frun the working groups 
12.20 Summary 
121.30 Depart 
. 000. 
7.5 .3 Dialogue 
Butween Teach('I-ý-; Aild 
Officers 
Dur in g the f irst sess ion much d i., ý(-Ilss i()II t ()()k p] . 1(-(' b(. 't 
t raining officers and the teachei-,, %%ho r(, presentcd a 
divvr., -ýfý 
range of subject areas. Pointc, mmde ai-c ý; urmnarised a.,.; 
lollmv. s: 
Teachers present were all on secondment for a one year 
period to the "Education and Industry Course". If 
finance was available it would be pleasing to invite 
training officers/industrial personnel to spend a 
similar period of time on an "Industry and Education 
Course". 
2. There appears to be misunderstanding on the part of many 
teachers and training officers regarding the "Jargon" 
currently in use in education today. Efforts must be 
made by teachers to explain to people outside school the 
type of courses and educational objectives in today's 
schools and colleges. 
3. Mr. Willimont outlined several areas within a company 
such as his which could be catalysts for school based 
projects. These were: 
sales/commerce department - translations for langauge 
students 
computer department 
accounting - for example, a project based upon the 
establishment and running of a sports and 
social club 
engineering/production - work study projects 
- wages/deductions, etc. 
4. Mrs. Deakin felt that working in liaison with teachers 
had helped her to learn more about the various levels of 
ability of students. She was involved with several 
liaison groups between schools and industry. She felt 
that teachers might be able to help with her training 
programmes by assisting with: 
the development of distance learning methods 
(especially for 3M Health Care's countrywide network 
of representatives); 
computer programmes; 
good manufacturing practices. 
5. Much discussion was centred upon "what should all post 16 
students know about industry? ". It was stated that in 
some cases teachers were persuading their students not 
to enter industry. Teachers, it was felt, in the 
school pupil - university student - school teacher loop 
lacked industrial awareness. Also parents were not as 
well informed as they might be. 
6. Alan Sutton, lecturer at the University of Leicester, 
suggested the following as a means whereby the situation 
would be improved: 
brief all parties about the aimsp objectives 
and content of CPVE and TVEI; 
encourage and support the release of training 
officers to spend periods of up to two days in 
school, possibly following a student to his/her 
classes; 
encourage training officers and teachers to work 
together on specific projects; 
(iv) ensure that industrial awareness has some 
significance within the school curriculum; 
(V) determine what specific support local and national 
firms can offer to schools and what support they 
would like from Schools; 
(vi) encourage schools to appoint teachers with 
responsibilities for industrial liaison - 
the person should have a half teaching timetable 
at the most and should be actively involved in 
organising cross-curricular groups to work on 
links with industry and commerce. Perhaps a 
"head of pre-vocational education" was an apt 
description. 
7.5.4 Developing A Topic For Learnina 
Participants formed three groups, each group having members 
drawn from varying subject areas. They were then asked to 
choose a student age range and to choose a subject area and 
then comply with the following brief. 
Brief 
Produce a skeleton outline incorporating an interrelated 
approach and real life applications for the teaching of a topic 
inspired by the object given to you. 
The main objective here was to prove to the participants that 
it was possible to produce a module of study, based upon an 
interrelated approach, for any curriculum area using simple 
everyday objects. 
Participants were then given AN EMPTY COFFEE JAR. 
Results 
The ideas produced by participants in a short space of time 
were interesting and varied. It was hoped that the activity 
showed that useful, worthwhile projects can be evolved for 
any subject base using mundane, everyday objects to inspire 
ideas. All the presentations submitted contained a possibility 
of some degree of involvement by local shops, industries and 
commerce. This would help to bring a sense of reality and 
relevance to the outside world to the schemes of work. 
Participants worked industriously and with enthusiasm at the 
task set. Hopefully, working in interdisciplinary groups 
gave cross-fertilisation of ideas and, in the process, gave 
teachers insights into each others' subject areas, hence 
providing an excellent vehicle for their personal development. 
An idea of the enthusiasm which emerged can be gained from 
studying the proposals submitted by one group which chose 
GEOGRAPHY for their base subject area. Their brief skeleton 
outline was aimed at work for fourth or fifth year CSE students 
following a Mode 3 syllabus. 
At first they held a brainstorming session on the object before 
them, namely the empty coffee jar, and produced possible areas 
of interest. 
communication 
printing glass 
design- paper plastics 
sotfree I JAR r volume and 
design 
Having formulated a broad range of ideas, they decided it 
would be necessary to concentrate on one aspect# otherwise 
the course content would be too lengthy. They chose "storage". 
car 
distribution cold 
of local depots fuel 
-*-% util it ies 
why store? 
food - supermarkets 
stock control the home 
They planned that a module of this type would take 7/8 weeks 
to complete. A programme for implementation of their teaching 
programme was submitted. 
Weeks 1 and 2 
(a) discuss the overall task and presentation; 
(b) negotiate methods of learning with students, i. e. 
group work, individual work, programmed learning, etc.; 
(C) discuss where the work will be done, for example in the 
home/school/supermarket. 
Weeks 3 to 6 
Each group of students will look at various aspects of glass 
storage, namely: 
(a) local examples; 
(b) collection of varieties; 
(c) recycling and waste disposal; 
(d) design; 
(e) alternatives; 
(f) sealing; 
(g) making and raw materials; 
(h) health and safety; 
(i) other uses of glass; 
(j) making models. 
Week 7 
Final details, collection and sorting of information. 
Week 8 
Producing a final piece of coursework in a well presented form. 
Other course participants questioned the group regarding the 
geography content of their proposals. The group replied that 
dealing with the topic locally would involve surveys and mapping 
in addition to aspects of environmental studies, e. g. recycling, 
litter, raw materials, etc. Students would be encouraged to 
write letters to obtain information and local visits would be 
arranged. 
7.5.5 Final Plenary Session 
At the end of the morning's activities, teachers were asked 
about their feelings regarding the session, for example, was 
it worthwhile? Comments which emerged were: 
1. they had enjoyed the session; 
2. perhaps the teachers had, in parts, been rather negative 
in their attitudes (this was contrary to observations 
made by the organiser); 
3. we should be concerned about the image of teachers in the 
eyes of representatives from industry - training officers 
were smart and had arrived punctually; some teachers 
were late, some did not come (two were attending hospital); 
perhaps the male teachers should have worn suits and ties 
(some did); 
4. it was good for the teachers to hear the views of training 
officers and vice versa; 
5. teachers felt that they should have been properly briefed 
about the session before the actual day of the seminar - 
they felt that just being given the bare programme with 
no discussion was unsatisfactory; 
6. it would be useful in the future for teachers to hear the 
views of representatives from smaller companies; it was 
suggested that they might have different thoughts in 
relation to schools/industry links. 
7.6 Conclusions 
The ideas put forward centred upon an interrelated approach to 
teaching were generally well received by participants who 
attended the range of in-service courses organised. Teachers 
acknowledged the value of the approach but, on many occasions, 
drew attention to the problems. to be overcome in order to 
implement the ideas put forward. 
Turner ( 31) achieved similar success in obtaining acceptance 
of ideas by teachers in further education. Ile found that 
introducing the approach via a tape/slide programme generated 
a great deal of discussion from which teachers eventually 
perceived the overall philosophy. In further debate with 
teachers he advocated a policy of inter-departmental 
communication whereby specialists from various disciplines 
would enrich their teaching by cross-fertilisation of ideas, 
for example basic mathematics and typewriting, biology and 
hairdressing, etc. 
Acceptance of an interrelated approach has also been observed 
by Professor Bajpai during his discussions with educationalists 
and teachers on his worldwide travels. He noted a general 
acceptance of the philosophy of the approach but also was made 
aware of anxieties regarding feasibility of implementation 
bearing in mind constraints due to facilities, finance, 
examinations syllabuses, etc. 
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CHAPTER 8 
INITIAL AND IN-SERVICE TRAINING: 
THE CASE FOR THE PROVISION OF A PROFESSIONAL CENTRE 
FOR MATHIMATICAL EDUCATION IN SCHOOLS AND COLLEGES 
IN LEICESTERSHIRE 
8.1 Introduction 
Throughout the course of the author's research programme it has 
become evident that the current rate of change in terms of 
curriculum development in school mathematics is so considerable 
that many experienced, conscientious teachers feel overwhelmed 
by the seemingly impossible demands which are being made upon 
them. They are faced with such daunting tasks as trying to 
implement the many excellent suggestions in the Cockcroft 
Report (22,, p4). Prominent amongst these are the tasks of: 
(a) enabling each pupil to develop, within his capabilities, 
the mathematical skills and understanding required for 
adult life, for employment and for further study and 
training, while remaining aware of the difficulties 
which some pupils will experience in trying to gain 
such an appropriate understanding; 
(b) providing each pupil with such mathematics as may be 
needed for his study of other subjects; 
of helping each pupil to develop, so far as is possible, 
his appreciation and enjoyment of mathematics itself and 
his realisation of the role which it has played and will 
continue to play both in the development of science and 
technology and of our civilisation; 
(d) above all, of making each pupil aware that mathematics 
provides him with a powerful means of communication. 
Key words occur such as skills, adult life, employment, other 
subjects, enjoyment, science, technologyp our civilisation, 
communication. All these key words feature continuously in 
ideas propogated and strategies formulated in the modules 
produced for teaching in an interrelated way. The research 
programme is very much in tune with the aims and objectives 
outlined in the Cockcroft Report. 
Modules written in an interrelated way have been well received 
by teachers in a number of schools. In meeting other teachers 
it is apparent that many good ideas and practices are currently 
in use throughout Leicestershire. The main problems appear 
to be in: 
(a) formulating ideas; 
(b) discussing various approaches and teaching methods; 
(c) producing finalised, professional packages and schemes 
of work which are appealing to both students and teachers; 
(d) creating a system whereby these ideas can be disseminated 
in many schools and colleges. I 
There is an urgent need to provide secondary schools with some 
positive guidelines, suggestions and materials dealing with, 
for example: 
investigational work 
111% 
practical work reference GCSE 
mathematics applied to everyday problems 16+ criteria 
mathematics applied to science and technology 
special needs, i. e. work for both the least and most able 
the effective use of the computer 
the effective use of audio/visual aids 
assessment. 
There are some schools of thought which place much value on 
processes rather than actual teaching content. The "OCEA 
Piloting Pack" (122), for example, gives in some depth 
details about important mathematical processes and relevant 
criteria for assessment. Assessment procedures recommended 
appear to demand a large amount of teachers' time. If this 
is to be a viable proposition then classroom management and 
teaching resources must be well organised to allow teachers 
time to talk with students and encourage their "student 
learning", as well as allowances being made for the inevitable 
increase in paperwork. 
Solutions to these problems and others can be proposed after 
looking at training provisions for both student teachers and 
experienced teachers. 
8.2 Initial Teacher Training 
The demands on teacher trainers appear to be increasing with 
time. Current teacher training programmes are comprehensive 
and forward thinking. For example: 
(a) The Postgraduate Certificate in Education Course Booklet 
from Loughborough University of Technology (123) gives 
details of mathematics course content for both main and 
subsidiary levels. These include: 
"The Mathematics Curriculum 
The contents of the curriculum and the factors affecting 
this content. Current syllabuses and examinations; the 
9 se of demands of employers and of higher education** the u 
mathemhtics in other school subjects and in adult life. 
The impact of calculators and microcomputers on the 
mathematics curriculum. " 
and 
"Teaching Methods In Mathematics 
The development of effective approaches to teaching 
mathematics, preparation of schemes of work and of 
individual lesson plans. The use of a variety of 
resources, including text books, work card schemes, 
television and video films and computer programmes. " 
(b) The Advanced In-Service Studies for Teachers course 
booklet from the University of Nottingham School of 
Education (124) openly states: 
"Great benefit is obtained from the school's close links 
with local educational authorities and practising teachers. " 
"Their well-stocked video classroom is used to foster 
confidence in this important modern medium. " 
(c) The School of Education at the University of Leicester in 
their course booklets (125) give an insight into what the 
teacher training programmes are about. 
"At Leicester we think that it is our primary task to help 
students to work effectively in the classroom in their own 
individual styles. Throughout the course strong emphasis 
is placed upon school-based experience and upon the 
development of practical skills and insights. " 
"The responsibilities of teachers and the context within 
which they work are continually developing. It follows 
that a course preparing people for the profession must 
itself be constantly evolving. The Leicester course is 
kept always under revision in order that it may remain 
relevant to the needs of teachers and schools today and 
tomorrow. " 
Under the heading of Mathematics (126) they say: 
"Students will be encouraged to develop a personal 
response to a range of issues and problems that currently 
face teachers of mathematics. " 
"By the end of-the course it is hoped that students will 
join the teaching force feeling better able both to play 
an effective role in the classroom and to take an active 
part in promoting innovation. " 
The schools of education appear to be well resourced with up-to- 
date information and equipment. For example, the School of 
Education at the University of Leicester describesl in one of 
its course booklets (126). its Resource Centre: 
"A Resource Centre was opened in August 1976 under the direct 
control of the School of Education Librarian and is housed in 
a room above the main Reading Room. The Resource Centre is 
available to all students and staff at the School of Education. 
Most of the 21,000 items housed there are specifically for 
teaching practice use, i. e. tapes, slidesv filmstrips and film- 
loops, video tapes, teaching packs, charts and posters and 
similar audio-visual aids. Equipment for looking at, or 
listening to, the resources is available in the Resource Centre, 
or the nearby Audio-Visual Block. " 
8.2.1 Feedback From Student Teachers 
Schools of education have, however, been put under pressure over 
the past few years to make changes to their courses. The 
Cockcroft Report(22, pp 204-205) describes some findings from 
a survey commissioned by the DES and organised by the NFER 
which consisted of a questionnaire sent to a sample of teachers 
of mathematics in their first three years of training. The 
survey, which included questions about the adequacy of their 
teacher training courses, was carried out in October 1980 and 
replies were received from 198 teachers of whom 48 were in 
their first year of teaching. 
The subsequent replies yielded a body of opinion concerned 
about the balance between different elements of their courses. 
There was a general wish for a greater emphasis on the more 
practical elements of their courses, such as methods of 
teaching and classroom management, practical teaching and 
observation in classrooms. Of those teachers who had asked 
themselves how time was to be found for a greater emphasis on 
these elements, almost all suggested that the time given to 
education theory should be reduced. Many teachers felt that 
the relevance of education theory had not become apparent by 
the end of their initial training course. 
8.2.2 Comments By Teacher Trainers 
Lecturers involved with teacher training courses have themselves 
been frequently criticised by their peers. Collins (127) points 
out that: 
"Most of those involved in teacher training sell a strong line 
on theory. What they iýant from their students, and expect to 
get, is informed practice; practice built on clearly thought 
out understanding of the nature of the subject area and the 
principles that govern it. 
Without classroom understanding, they would arguet classroom 
performance is a poor blind thing. Their strongest scorn is 
reserved for the helpful-hints approach - the lecture or book 
that offers 10 0r 101 ways to freshen up your teaching 
approaches. 
In striking contrast, most teachers are impatient of theorZ 
and fret at overmuch talk of underpinning principles, and have 
a huge appetite for things that may beused in the classrooms. " 
"Philosophy is derived from practice, not practice from 
philosophy. " 
Pollard (128) calls for radical changes in working patterns for 
lecturers in schools of education: 
"Three fifths of new teachers feel that they have not recei 
, 
ved 
sufficient instruction in teaching methods and the complaint 
was made that 'all too often lecturers in professional studies 
fail to get down to classroom practicalities'. It is precisely 
here that educationalists need to look more closely at their 
performance. " 
"For the continuity and health of a department of education 
there must be some permanent staff, but I think a number of 
radical changes are needed. There should be far more joint 
appointments. Far more practising teachers should be involved 
in the regular work of organisations concerned with teacher- 
training. Balancing this, some full-time teacher trainers 
should be on limited tenure contracts; with much more transfer 
to and fro between schools on the one hand and university 
departments and colleges on the other. Moreover members of 
such departments and colleges ought to be committed by their 
contracts to regular teaching in schools. With several of 
these ideas there may be administrative difficulties, but if 
the will is there, a way can be found. " 
8.2.3 Comments By Learned Bodies 
As long ago as 1972 strong recommendations for reform in 
teacher training procedures were made in a report "The Training 
of Graduates for Secondary Education" (129). Amongst the 
findings were: 
"So far as is possible there should be movement of college 
lecturers into the schools and vice versa. " 
"Co-operation between the colleges of education and the 
teaching profession in the training process must be regarded 
as basic to all the recommendations of this Report. " 
"The maximum possible use should be made of discussion groups. 
and seminars where school and college staffs may_meet for 
mutual support. " 
The need for future teachers to be introduced to elements of 
industry and commerce were forcefully put forward in "Teacher 
Training and Preparation for Working Life" (130). Amongst many 
recommendations made were: 
"Industrial visits, though not necessarily an ingredient of 
initial training, can contribute very much to future teachers' 
understanding of society and the way in which that society 
maintains its living standards. " 
"No student preparing for secondary school teaching should 
complete a course of initial training without a clear idea of 
how to help pupils prepare for their adult working life. " 
"Initial training institutions often lag behind schools in 
developing industry-related activities for the curriculum. 
More effort should be devoted to placing students in schools 
where the 'applied curriculum' can be seen working. More and 
better use could be made of the experience of practising 
teachers, by bringing them into the initial course, and allowing 
them to demonstrate to students the material and approaches 
which they have found to work in practice. " 
"Many of the institutions seen were not well placed in terms of 
staff background and expertise to introduce the preparation for 
working life component into initial teacher training. While 
many tutors had involved themselves so closely with the 
activities they arranged for their students that the quality 
of their teaching was very good, there were also many who had 
had no personal experience of working life outside the field 
of education; and in some cases it was clear that this 
inexperience inhibited them from commenting clearly on students' 
work, or even from critical appraisal of the activities they 
had initiated. The quality of work in one institution, where. 
all the tutors involved had had substantial work attachments 
themselves was noticeably good, and the confidence of tutors 
deservedly high. HMI felt a realistic goal for any 
institution would be a group of tutors with first hand 
experience of industry to co-ordinate the overall activities, 
and preferably at least one tutor in each subject department 
with this experience and interest. " 
HMI were instrumental in endorsing many of the above views in 
their discussion paper "Teacher Training and the Secondary 
School" (131). They expressed views such as: 
"Polarisation is sometimes a source of mistrust between the 
staffs of teacher training institutions and schools, the one 
being characterised as out of touch with practice and the 
other as uninformed in the educational disciplines on which 
their profession rests. " 
"Certainly there is room for more instances of teachers 
working in college with students, for example in subject 
method courses, and of lecturers regarding a regular school 
teaching assignment as an essential part of their work. " 
"An important dimension of the pattern of co-operation should 
be the relationship of initial and in-service training within 
the same school. When colleges are involved with schools in 
a variety of activities of which teaching practice is only 
one there is potential benefit for students, teachers and 
college staffs alike. " 
8.2.4 Summary 
Within initial teacher training establishments there is much 
expertise and a general acceptance that their courses should 
be continually evolving in line with modern educational 
practices. Schools of education appear to have good facilities 
in terms of accommodation and resources. They are, however, 
under mounting pressure to involve practising teachers within 
schools in their teacher training programmes as well as 
encouraging lecturers to gain more experience working with 
pupils in the classroom. 
Legislation to implement such ideas appears to be imminent 
from information supplied in the DES Circular "Initial Teacher 
Training: Approval of Courses"(132). Criteria for the 
approval of courses include many points previously mentioned 
relating to links between training institutions and schools. 
Schools of education are also under pressure to include many 
other aspects in their programmes, one of which is the need to 
introduce some element of industrial/commercial understanding 
in relation to how teachers should prepare pupils for their 
adult working life. 
A need exists for teacher trainers, teachers and other 
professions such as industrialists to be able to meet more 
regularly and exchange ideas and experiences. 
8.3 In-Service Training For Teachers 
The NAS/UWT recent policy statement on "In-Service Training of 
Teachers" (114) echoes the general views of teachers about the 
importance of INSET. Amongst their main recommendations are: 
"The increasing demands on teachers call for a massive 
programme of support for teachers in which opportunities for 
professional renewal must be a key element. " 
"Diminished oPportunities for movement from school to school 
among teachers makes it essential that INSET should be 
available to long serving teachers. " 
They also cite "the difficulties which teachers face in 
attempting to cope with changes in the nature of their Job! ' 
as a cause of increased stress which could be reduced by 
effective INSET. 
The Cockcroft Report (22, pp 217-231) calls for the need to 
place importance upon INSET. 
"However good their initial training and induction may have 
been, all those who teach mathematics need continuing support 
throughout their careers in order to be able to develop their 
professional skills and so maintain and enhance the quality 
of their work. " 
The Report commends the value of teachers' centres set up as 
part of the Nuffield Mathematics Projects in the latter part 
of the 1960s. It goes on to say: 
"It is necessary for those who teach mathematics to have the 
opportunity to meet other teachers. Local teachers' centres 
can play an important part in providing facilities for teachers 
to meet each other. " 
The Government have already outlined the need for in-service 
training of mathematics teachers in their DES Circular "The 
In-Service Teacher Training Grants Scheme" (133) by suggesting 
priority areas such as: 
(a) training of mathematics co-ordinators for primary sdhools; 
(b) training for heads of mathematics departments in secondary 
schools; 
(c) training for teachers of low attainers in mathematics in 
secondary schools; 
(d) training for teachers of mathematics in secondary schools 
who are inadequately qualified in the subject. 
In addition the development of schemes such as the TVEI and 
courses like CPVE have created the need for discussion and 
curriculum development in which aspects of mathematics 
features prominently. 
The need exists, therefore, for support services to be 
available to schools to assist with, promote and organise INSET. 
8.4 The Establishment Of A Professional Centre 
It would appear that the universities have good facilities and 
resources with a need existing to improve links with practising 
teachers. 
In addition a need exists for INSET within schools but this is 
hampered by lack of facilities and resources. 
The author proposes that teachers and teacher trainers could 
benefit from the establishment of a professional centre, based 
at a school of education in one of our universities. It is 
hoped that the centre would attract both parties, as well as 
student teachers. 
The concept of a professional centre is not new. Cripps (134), 
writing about the Liverpool Pilot Scheme for Induction of New 
Teachers attempts to define the role of such a centre. 
"The basic concept of a Professional Centre is that it is a 
place where, 
(a) students are trained as teachers 
(b) probationary teachers can be assisted and supported 
(c) experienced teachers can be refreshed by In-Service Training. 
The Professional Centre is an attempt to say that although thq 
emphases are different, teachers who have not yet started to 
teach, teachers who are in their Probationary Year and teachers 
who have been teaching for several or many years, should all 
rub shoulders in the same institution. 
The Professional Centre is part of an integrated part of an 
integrated strategy proposed by the James Committee to deal 
with a group of exposed weaknesses/problems in the system of 
teacher training. These were: 
(a) The gulf that seemed to exist between the schools where 
the teaching is done and the colleges where the teachers 
are trained. On the one hand, it was alleged, college 
staffs cannot possibly know in detail what is happening 
in the schools and, on the other hand it is certain that 
schools are woefully ignorant of what is happening in 
the colleges. 
(b) The difficulty new teachers face in translating college 
learned theory into actual classroom teaching situations. 
(c) The problem of supervison of both probationers and 
students on school practice. 
(d) The inadequacy of In-Service Training. 
(e) The cynicism, if not actual antipathy, on the part of the 
schools towards 'theory'. 
The Professional Centre's role, so far as the induction of new 
teachers was concerned, was four-fold: 
(a) To provide a meeting place where new teachers could 'rub 
shoulders', if not with students and with experienced 
teachers, at least with other new teachers from other 
schools. 
(b) To provide supplementary courses of instruction where 
needed. 
(c) To offer facilities as a Resource Centre. 
(d) To offer a consultancy service to new teachers seeking 
information, advice or guidance on the teaching of their 
subject. " 
It is interesting to note that the weaknesses/problems in the 
system mentioned in this article, written in 1977, are still 
prevalent. 
Gough (135), in an article entitled "The Colleges of Education 
and Support for Curriculum Planning. Towards a Significant 
In-Service Role", endorsed the above views by saying: 
"The needs of teachers in terms of curriculum planning will 
vary in nature and scope, and a college could be involved in 
various kinds of provision helping to meet those needs. They 
might include: 
(a) part-time courses 
(b) school-focused activities 
(c) consultancy 
(d) resource provision. " 
One important and fundamental aim of a professional centre is 
made by Weindling and Reid (136) who say that "it should be 
responsive to the needs of local teachers.. 
There are many other avenues which could be explored when 
considering the initiation of a professional-centre. For 
example it could be organised using the format employed by 
centres of mathematical education such as the Shell Centre at 
the University of Nottingham. Bell (137) describes centres 
of this type as: 
"Typically they have a small permanent staff, who also have 
teaching duties on initial or in-service courses or on under- 
graduate work, and a variable number of other people on 
secondments, research projects or on study leave from overseas, 
working on individual or collective projects. " 
A professional centre might be resourced more on the lines of 
teachers' centres currently found in this country. The first 
were established in England in the early 1960s, and they proved 
so successful that they are now numbered in hundreds - many in 
the centres of large towns, but some also in rural areas. Most 
are "general centres", available to support all areas of the 
curriculum (including, of course, mathematics); some LEAs, 
however, have set up specialist mathematics centres. Shuard 
and Quadling (138) describe a typical teachers' centre as a 
building with a complex of rooms such as: 
a large room for lectures and workshop activities; 
a sitting room for informal discussions; 
a library; 
a room for storage and display of equipment; 
a kitchen; 
a printing room, etc. 
A 
"It will be under the control of a 'warden' (who will be an 
experienced teacher) with his assistant and secretarial staff, 
and on most days of the week it may be open from Dam to about 
8pm (and even later when there is some special activity or 
meeting). It is the place to which teachers naturally come 
for advice, to look at equipment, to attend courses and meetings. " 
A possible layout for such a centre is shown on page 328. 
With a well-supported and financially secure centre of the 
type outlined previouslyp the opportunities to assist teachers 
in schools and colleges develop meaningful and relevant 
materials appear to be diverse in nature. For example the 
following may be considered for inclusion in the work of a 
professional centre. 
(a) The Provision Of A "Travelling Roadshow" 
Invariably schools and colleges will find difficulty in 
releasing members of staff. Cynics amongst the teaching 
profession may be disinclined even to visit the centre. It 
would be very useful and beneficial, especially in the early 
developmental stages of the centre, to have the facility to 
mount small exhibitions and provide talks/demonstrations for 
whole departments (by invitation). Provided that the 
pres ntations offered are practically helpful and not 
theoretically biased, teachers will be able to assess and 
subsequently appreciate the value of such a centre. 
Schools, Colleges And Industry 
Many training officers claim that working for a time within 
industry brings teachers "down to earth". This statement has 
been proved to be correct from comments made to the author by 
teachers who have spent time in industry. A professional centre 
could encourage, support, maintain and expand links with 
industry and commerce especially bearing in mind the Cockcroft 
Report(22) and the 16+ Criteria. Specific suggestions for 
inclusion could be: 
to organise short visits for teachers to a variety of 
industrial/commercial concerns; 
to organise courses for mathematics teachers (and 
teachers from other curriculum areas) which would 
enable them to spend longer periods of time In 
industry/commerce (for example a minimum of a week 
on "the shop floor"); 
to encourage industrial/commercial training officers 
to actively participate in both attending and 
organising courses at the centre; 
(iv) to organise schemes whereby industrialists could gain 
experience working with teachers in the classroom; 
(v) to make provision for talks/demonstrations to be made 
outlining current and projected common practices 
within schools to groups of employerst employees, 
training officers, etc. within their companies or 
through various employers' bodiesq such as: 
The Education Sub-Committee of the Leicester Chamber 
of Commerce and Trade 
The Training Boards 
The Professional Institutions, for example The 
Institution of Mechanical Engineers 
(vi) to actively help, wherever possiblep in the mathematical 
components of remedial and new training programmes 
within industry/commerce and also in the development 
of selection tests. 
These measures would have tremendous benefits to schools and 
colleges in terms of forging links with industry/commerce and 
encouraging companies to help with school/college resources, 
works visits and visiting speakers (this appears to be a growth 
area in education). In addition industry should benefit by the 
offers of help from teachers to industrial training officers 
where appropriate. 
(c) Greater Links Between Schools And Further Education 
In the author's opinion, link courses between schools and 
colleges of further education and "cluster" arrangements are 
to be welcomed. There is little evidence that significant 
liaison/interchange of ideas is taking place between 
mathematics departments. A professional centre could attempt 
to bring together mathematics teachers within schools and 
further education in attempts to share ideas and rationalise 
approaches, where possible, in the interests of the students, 
Within this framework the possibilities of interchange of 
teachers between the two types of establishment could be 
explored. 
Links Between Schools And Higher Education Establishments 
In addition to bridging gaps between teacher trainers and 
practising teachers, a professional centre might be a good 
base for experienced teachers researching for higher degrees 
into school based topics. The centre could also be responsible 
for providing long courses of in-service trainingg for example 
6 weeks, 1 term or 1 year courses or part-time courses where 
students meet on a regular basis. If a university housed the 
centre then the possibility of certification for such courses 
could be investigated (for example courses such as the 
Diploma in Education and Industry course at the University of 
Leicester are proving to be very popular with experienced 
teachers on secondment). - 
A professional centre could, even on a small scale, be most 
useful to teachers and teacher trainers. For example 
directories of: 
(a) computer software; 
(b) video programmes and films; 
(c) schemes of work; 
(d) written resource materials for various levCls of ability 
and age ranges; 
(e) investigational work; 
(f) practical work; 
(g) cross-curricular topic work; 
would be a valuable asset. Perhaps with a wideq comprehensive 
range of materials backed up by teacher support, the problems 
outlined by, for example Brown (139), in her article I'llules 
Without Redsons" may be overcome. 
Feasibility Of The Proposal 
If the idea of a professional centre in Leicestershire is to 
be seriously considered then, in the author's opinion, the 
following steps are necessary. 
(a) Gather information about existing professional centres, 
teachers' centres, centres of mathematical education, 
by reading and visits. 
(b) Have informal talks with: 
(i) County Mathematics Advisers 
(ii) representatives from local universities 
representatives from local colleges of further 
education 
representatives from local schools 
(v) supportive training officers from industry 
and commerce. 
This would give feedback regarding the degree of support 
for a proposed scheme. 
(c) If, during the course of informal discussions, the ideas: * 
were received with enthusiasm and interest, set up a 
small working party consisting of representatives from 
higher education, further education, schools, County 
advisory staff and industry to discuss: 
aims and objectives of such a centre 
proposed management structure 
room allocation needed 
(iv) staffing 
(v) financial aspects including the possibility 
of grants from various sources (including 
industrial sponsorship). 
(d) Present the findings of the working party in a formal 
report to the appropriate people. 
8.5 Summary 
Shuard and Quadling (138, pp 138-139) consider the priorities 
in the professional life of teachers of mathematics. They 
suggest that the first priority is not expensive. It is a 
recognition that the professional life of a mathematics teacher 
needs to be seen as a lifetime of growth and development. 
Mathematics itself does not stand still over the forty years 
of a teacher's professional life. The point was vigorously 
made by HMI (140) in the Mathematics Supplement of the 11MI 
secondary survey, but it applies equally to teachers in 
primary schools. 
"In industry and in higher education mathematicians require 
continually to update and improve their knowledge, and people 
who previously needed little mathematics not infrequently have 
to learn to apply branches of knowledge which involve 
mathematical skills. There are comparable needs in school 
teaching. The knowledge of teachers needs to be refurbished 
and refreshed, and if this knowledge is to be put to the most 
effective use teachers need to participate in regular 
professional discussion of the aims which they are working 
to achieve. " 
The establishment of a professional centre for mathematical 
education in schools within Leicestershire would be beneficial 
to teachers in schools and lecturers in further and higher 
education, and also student teachers. It should also be 
available for use by training departments within industry 
and commerce. It would be a vehicle for developing and 
disseminating ideas to the benefit of all. 
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CHAPTER 9 
SUMMARY, RECOMMENDATIONS AND 
SUGGESTIONS FOR FURTHER RESEARCH 
9.1 Summary 
Although the thesis is entitled "An Interrelated Approach 
To Teaching Mathematics In Secondary Schools", it was 
inevitable that many non-mathematical aspects of education 
would emerge during the integration of various subject 
disciplines. 
The interrelationships between subjects was used as a vehicle 
to promote curiosity and interest in pupilso the research 
being centred upon topics containing mathematical concepts. 
It was felt that this would provide the means whereby the 
curriculum would begin to assume a more attractive, 
appealing look which might overcome pupil disenchantment as 
outlined in Chapter 1. 
The importance of interchange of ideas between teachers is 
highlighted in Chapter 2 where proposed objectives and 
strategies for the implementation of an interrelated approach 
to teaching are presented. Brainstorming sessions and the 
enthusiasm and commitment, of industrial/commercial training 
officers were important factors when preparing modules for 
testing within schools. The industrial case study in 
Chapter 2 helped to show that measurement is universal. 
Consequently measurement formed the nucleus from which a 
number of teaching, modules evolved. 
Throughout the course of this research project the author 
has learned much about basic design techniques associated 
with preparation of teaching modules. The ideas and 
suggestions made in Chapter 3 apply to materials produced 
for subjects across the curriculum. These ideas positively 
influenced the quality of written resources produced for 
pupils. 
When considering the whole spectrum of learning situations 
encountered in a person's lifev an interrelated approach to 
learning can be found in pre-school and junior school life 
and also in employment. In general, secondary school 
education tends to compartmentalise subjects although the 
research revealed many current innovations aimed at bringing 
subject areas together. 
The main evaluation of the proposed approach is outlined in 
Chapters 4,5 and 6 where comments made by pupils and 
teachers vividly showed a good degree of enthusiasm and 
support for an interrelated approach to learning. The most 
enjoyable aspects of work carried out by students was, 
undoubtedly, practical tasks, whether it was making boxes or 
designing labels or posters. Practical work within 
mathematics (and other) lessons has much appeal to pupils. 
The evaluations reveal that to be successful the teacher needs 
to carefully consider many factors other than teaching 
content. Seating arrangements, organisation of resources, 
variety of student tasks, different methods of student 
responses are just a few aspects which needed to be considered 
when planning mathematics (and other) modules. 
The varied in-service training programmes organised as part 
of the research revealed the value of using groups of 
teachers to generate exciting ideas. Examples given in 
Chapter 7 illustrate the potential imaginative schemes of 
work which could emVrge as a result of interdisciplinary 
teams of teachers working together. 
It became apparent during the course of the research that 
discussion, debate and dissemination of information were 
important ingredients in the development of a new approach 
to teaching and learning. It was a natural progression to 
recommend that a professional centre for mathematical 
education as described in Chapter 8 would be a most useful 
addition to initial and in-service training programmes 
within Leicestershire. 
9.2 A Joint Research Project 
The author found that working as a member of a research team 
in conjunction with Stanley Turner and Professor Bajpai 
enriched the project, especially in relation to brainstorming 
sessions and cross-fertilisation of ideas. The two 
researchers worked in tandem with regular meetings and 
dialogues taking place. 
It was found that experiments within schools were easier to 
organise than in colleges of further education. Turner had 
a limited number of colleges to approach and found that many 
lecturers were resistant to change and were especially aware 
of the time constraints due to tight teaching schedules. 
The author found teachers in schools to be receptive to new 
ideas and willing to evaluate relevant materials presented 
in an attractive manner. 
One basic difference between the work of the two researchers 
was the medium used for module presentation. The author's 
work centred upon preparation and evaluation of written 
materials whereas Turner used the microprocessor as a 
powerful tool of communication as well as exploiting the use 
of the overhead projector and tape-slide programmes. 
Both researchers used representatives from industry as 
advisers and providers of ideas and resources to good effect. 
They both acknowledge the value of such links when developing 
a "relevant" curriculum. 
9.3 ModuleDesign 
Modules tested within the classroom were enhanced by the 
thought given to content, style and presentation. The 
research made the author and his teaching colleagues aware 
of the interest generated in pupils by the use of well 
presented, attractive materials. Feedback from pupils and 
teachers also revealed a wealth of ideas for future modules. 
Ideas generated by pupils were particularly attractive and 
their use and development can only help to break down barriers 
and overcome the misunderstandings detailed in Chapter 1. 
9.4 Relevance of Tasks 
One of the successes of the materials produced was the 
"hidden" mathematics which pupils performed as part of an 
integrated task. Mathematics occurring naturallyq as 
compared with rote learning situations, promoted under- 
standing of basic concepts and played a significant part in 
problem solving exercises. For example pupils making a pill 
counting device (reference page 263) used a number of 
mathematical skills throughout their design projects. 
On occasions, however, students unused to an interrelated 
approach questioned the objectives of some tasks given to 
them and voiced concern that deviations were being made from 
the "norm" within a particular subject. Some of these fears 
were removed as can be seen in Chapter 5 when enjoyment and 
interest in the given task overcame any inhibitions. 
9.5 Recommendations 
Mathematical concepts can-be, effectively included in 
the work of all curriculum areas as illustrated in 
Chapters 5 and 6. The concept of "mathematics across 
the curriculum" should have an important place in 
school planning procedures. 
2. Topics presented in an interrelated way during this 
research project helped to make the curriculum more 
relevant to the world in which we live. The author 
is not suggesting that subject areas should dissolve 
completely but that the value of well thought out 
interrelated modules/projects should be recognised by 
teachers who should be given the opportunity to 
participate in planning and preparation of pupil tasks. 
3. If pupil interest and curiosity is to be aroused in 
mathematics by using an interrelated approach then 
support and finance must be found to promote further 
curriculum development and in-service training for 
teachers. This does affect the success/failure of any 
new initiative, as meniioned in Chapter I where, as 
an example, the TVEI has been generously funded and 
subsequently has been shown to be successful. 
4. Responses from teachers attending in-service training 
sessions organised by the author (reference Chapter 7) 
have been encouraging. Ideas and materials generated 
by groups of teachers should be disseminated amongst 
colleagues. The provision of a professional centre as 
proposed in Chapter 8 appears to hive a vital role in 
this respect. 
5. Within single subject areas there is much scope for 
developing ideas in sympathy with an interrelated 
approach. The author has shown that lessons labelled 
mathematics and English (Chapters 4 and 5) are 
excellent vehicles in which to bring many disciplines 
together to form "complete" projects. Subjects such 
as design, control technologyp engineering science, 
physics, etc. have a natural inclination towards 
interrelating many aspects of the curriculum. Single 
subject specialists such as mathematicians do have a 
role to play in discussing and developing aspects of 
their subject which occur in curriculum areas such 
as the ones mentioned previously. 
Every effort should be made to promote the ideas put 
forward in this thesis when planning new courses 
within schools. There is considerable scope for this 
approach as mentioned in Chapter 6 where the CPVE 
structure openly encourages the use of integrated 
assignments. 
7. The introduction of GCSE which will eventually include 
course work for all students gives much opportunity for 
development of ideas. Some mathematics syllabuses, for 
example, include suggested course work topics such as 
packaging, surveying, etc. These could include, at 
all, levels, topics developed for mathematics classes 
as part of this research which are described in 
Chapter 4. 
8. Pupils' comments and opinions help to bridge the 
generation gap between themselves and teachers. 
Wherever possible, pupil suggestions regarding topic 
work should be carefully considered ando. if suitable, 
developed in co-operation with pupils to give them a 
sense of responsibility and a feeling of being valued. 
9.6 Suggestions For Further Research 
Modules of study involving an interrelated approach 
should be devised, tested and evaluated for students 
of high academic ability. 
2. An investigation into course work for GCSE mathematics 
courses would yield helpful and constructive ideas and 
curriculum materials currently being demanded by 
teachers. 
3. An investigation into the use and application of modern 
educational technology for modules such as those 
described in the thesis would enhance the work already 
carried out. Special areas for consideration would 
be: 
(a) the computer 
(b) video programmes 
(c) tape-slide programmes 
(d) films 
This would lead into the possible development of 
distance learning programmes. 
4. Interrelationships are common within the workplace as 
shown by the case study in Chapter 2. An investigation 
into tried and tested methods of training within industry 
and commerce could provide successful approaches and 
strategies applicable to school teaching programmes. 
5. If the 
, approach put 
forward in this thesis is to gain 
acceptance then ideas and suggestions must be carefully. 
put forward to trainee and qualified teachers. An. 
investigation into how the approach could be incorporated 
into existing initial and in-service courses for teachers 
would appear to merit consideration. 
6. The possibility of further courses in universities which 
promote mutual exchange of ideas between teachers and 
industrialists could be investigated. For example, the 
University of Leicester organise a most successful 
"Education and Industry" Diploma course which offers 
teachers an insight into industry during a year's 
secondment. The author strongly believes that a need 
exists for a reciprocal course "Industry and Education" 
where industrialists would be seconded for periods of 
time to learn more about current educational thinking 
especially in relation to the aims and objectives of 
new courses, methods, assessment and the related jargon. 
7. Further research is suggested into how the skills and 
expertise of teachers within schools could be used to 
assist industrial/commercial training officers with 
their training programmes. This is especially relevant 
to sharing ideas regarding mathematical processes and 
their peripherals. 
8. Practical work in mathematics and other subjects proved 
to be enjoyable to pupils. An investigation and 
subsequent report detailing practical interrelated 
tasks for mathematics classes would be welcomed by 
teachers in schools. 
REFERENCES 
Holt, J., (1973), "How Children Fail". Pelican, 
pp 9-10 
(2) Blishen, E. (Ed. ),, (1971), "The School That I'd 
Like". Penguin, p 90 
(3) Boone, J., (Summer 1985)p "Policies For Progress" 
in Schoolmaster and Career Teacher, p5 
(4) Hargreaves, D. H., (1982), "The Challenge For The 
Comprehensive School. Culture, Curriculum and 
Community". Routledge and Kegan Paul, pp, 77-78 
(5) Matthews, G. and Seed, M., (1970), "The Co- 
existence In Schools Of Mathematics And Science" 
in International Journal Of Mathematical Education 
In Science And Technology, Vol. 1. No. 1, pp 21-26 
(6) Editorial, (1980), "Transition From Youth Is 
Becoming Adulterated" in Education And Training, 
Vol. 22, No. 8, p 225 
(7) Downey, M. E. and Kellyp A. V., (1975), "Theory And 
Practice Of Education", Harper and Row, p 64 
(8) Larcombe, T.,, (1985), "Mathematical Learning 
Difficulties In The Secondary School*' Pupil Needs 
And Teacher Roles. ", Open University Press, p 32 
(9) Jamieson, I. (Ed. )v (1985), "Industry In Education. 
Developments And Case Studies. "t Longmafi, pp 6-12 
(10) Moon, J. and Richardson, J. J., (Spring 1984), 
"Policy Making With A Difference? The Technical 
And Vocational Education Initiative" in Public 
Administrationt No. 26, p 25 
Secretary Of State For Education And Science and 
The Secretary Of State For Wales, (1985), "Better 
Schools", Cmnd. Paper 9469v HMSOv p5 
- (12) A Committee Of Enquiry Under The Chairmanship Of 
Lord James Of Rusholme, (1972), "Teacher Education 
And. Training" (The James Report), I-BISO, p 108 
(13) Secretary Of State For Education And Science and 
Secretary Of State For Wales, (1983), "Teaching 
Quality", White Paper Cmnd. 8836, HMSOp pp 15-33 
(14) Schools Council English Committeep (1979)v "English 
in the 1980s: A Programme Of Support For Teachers", 
Schools Council Working Paper 62, Evans/Methuen 
Educational, p 30 
(15) DESv (1975). "A Language For Life'19 The Report Of 
The Bullock Committee, HMSO, p 335 
(16) Chadwick, E., (1983), "Concrete Evidence: Science 
And Technology In A Rural Primary School", Kennet 
And Theale Foundation Of Small Schools In West 
Berkshire 
(17) Engineering Careers Information Service, (1982), 
"Careers In British Engineering"v ECIS, pp 25-82 
(18) The Engineering Careers Information Service/ 
Sandwell Education Authorityg (1981), "Engineering 
Your Communications: An Illustrated Guide". ECIS, 
p 33 
(19) (1969), The Haslegrave Reportv "Techniciansl Courses 
And Examinations" 
(20) TEC, (June 1974), "The Technician Education Council 
Policy Statement" in TECNEWS 
(21) HMIj, (1982), "A Survey Of Mathematics In Further 
Education", HMSO 
(22) The Committee Of Inquiry Into The Teaching Of 
Mathematics In Schools, (1982)v The Cockcroft 
Report, "Mathematics Counts", HMSO, p 95 
(23) BEC, (1976), ýIBEC: First Policy Statement", p3 
(24) BTEC, (April 1984), IIBTEC Bulletin" 
(25) NFER, (1981), "An Evaluation Of TEC Programmes: 
Progress Of Students And Acceptability To 
Employers", NFER 
(26) Page, R., Poole, J., Hucker, J. and Harris, D., (1981)p 
"Modular Courses In Technology v Teacher's Master 
Manual. "National Centre For School Technology, 
Trent-Polytechnic, p1 
(27) Baldwin, M. -and Hack, 
G., (1984), "Robotics",, 
Franklin Watts, pp 46-47 
(28) Hilgendorf, L. and Welchman, R., (1982), "Learning 
At Work", The Tavistock Guide, Manpower Services 
Commission, p1 
(29) Regional Curriculum Base, East Midlands Further 
Education Council, (March/April 1985), Newsletter, 
RCB, EMFEC 
(30) Bajpai, A. C., Calus, I. M. and Simpson, G. B. p (19.70),, 
"An Approach To The Teaching Of Ordinary Differential 
Equations" in International Journal Of Mathematical 
Education In Science And Technology, Vol. 1, pp 39-54 
(31) Turner, -S., (1986), 
"An Interrelated Approach To 
Teaching Mathematics In Further Education", 
unpublished doctoral thesis, CAMET, Department of 
Engineering Mathematics, Loughborough University 
of Technology 
(32) Fitzgerald, A., (August 1985), "New Technology And 
Mathematics In Employment", DES, pp 7-8 
(33) Schools Council, (1981), "Information Skills In The 
Secondary Curriculum", Schools Council Curriculum 
Bulletin No. 9, Methuen Educational, p9 
(34) Hamblin, D. H., (1981). "Teaching Study Skills", 
Basil Blackwell, pp 18-19 
(35) Tabberer, R. and Allman, J., (1983), "Introducing 
Study Skills. An Appraisal Of Initiatives At 16+. 110 
NFER - Nelson., p. 12 
(36) Bruner, J. S., (1966), "Towards A Theory Of 
Instruction". Norton, p7 
(37) Cohen, ' A. M., (1969), "Dateline 179: Heretical 
Concepts For The Community College". Glencoe, p 85 
(38) Lawton, D., (1981), "An Introduction To Teaching And 
Learning", Hodder and Stoughton, pp 57-59 
(39) Marland, M., (197-5), "The Craft Of The Classroom. 
A Survival Guide To Classroom Management In The 
Secondary School. ", Heinemanng pp 3-5 
(40) HMI, (1977), "Ten Good Schools", IBISO, pp 22-28 
Irving, A. (Ed. )# (1982)p "Study Skills In Geography 
Teaching" in Starting To Teach Study Skills, 
E. Arnold, pp 56-57 
(42) Jones, L., (1982), "Setting Up A Classroom" in 
Education And Training, Vol. 24, No. 2, p 38 
(43) Lowndes, B., (1982), "Making News. Producing A 
Community Newspaper", National Federation of 
Community Organisations, p 20 
(44) Dalley, T. (Ed. )p (1980). "The Complete Guide To 
Illustration And D. esign", QED Publishing Limited, 
p 104 
(45) Freeman, R.,, (1983), "Mastering Study Skills", 
Macmillan Press, pp 49-58 
(46) Bailey, T., (1979), "Reading, Comprehension And 
Search Skills In The Subject Areas" in English In 
Education, Vol. 13, No. 2, Aberdeen University Press, 
pp 32-33 
(47) Shuard, H. and Rothery, A. (Eds. ), (1984), 
"Children Reading Mathematics", John Murray, 
pp 136-139 
(48) HMI, (1985)., "Mathematics From 5 To 16. Curriculum 
Matters 311, an HMI series, HMSO, p 49 
(49) Reeder, D. and Bernbaum, G. (Ed. )v (1979), 
"A Recurring Debate: Education And Industry" in 
Schooling in Decline, Macmillan 
(50) Joseph., K., (1982), Written Parliamentary Answer 
(29.7.82) in DES Circular Letter SS 5/19/0127d 
(March 1983) 
(51) Consultative Committee On The Curriculum, (1983), 
"Education For The Industrial Society Project (EISP), 
Final Report. An Education For Life And Work. ", 
EISP (Glasgow) 
(52) Everard, B., (1982), "Management In Comprehensive 
Schools". Centre For Study Of Comprehensive Schools, 
(York), p 10 
(53) Stanier, M. (1983), ''Education - Industry Links: 
A Success Story" in Mathematics In School, Vol. 12, 
No. 1, p 21 
(54) Hubbard, G., (1982), "Towards Making Mathematics 
Useful" in Education, Vol. 159, No. 8, p 134 
(55) Bajpai, A. C. arld Bond, R. M., (1979). "Apprentice 
Maths", Packard Publishing, Funtington, Sussex. 
(56) Bajpai, A. C., Bond, R. M.,, and Jones,, J. W., (1983)v 
"Applied Math". John Wiley, New York 
(57) Royal Society/Council Of Engineering Institutes 
Joint Education Committee, (1976), "Report Of The 
Working Party On School Mathematics In Relation 
To Craft And Technician Apprenticeships In The 
Engineering Industry", The Royal Society, London 
(58) Kendrick, A. P., (1978), "Where The Schools/Industry 
Dichotomy Goes For A Burton" in Education And 
Training, Vol. 20, No. 4, p 102 
(59) Roberts, A., (1980), "Mathematical Testing And 
Apprenticeship Recruitment" in Education And 
Training, Vol. 22, No. 1, p 26 
(60) Stafford, E. M., Jackson, P. R. and Banks, M. H., 
(1982), "School And Work: A Technique To Help 
Bridge The Gap" in Educational Research, NFER, 
Vol. 24, No. 4. p 243 
(61) Bond, R. M., (1981), "Mathematics For Craft Apprentices" 
in Education Bulletin No. 400, Leicestershire 
Education Committee 
(62) Bajpai, A. C., Mustoe, L. R. and Walker, D., (1975)t 
"Mathematical Education Of Engineers Part 1: A 
Critical Appraisal", International Journal Of 
Mathematical Education In Science And Technology, 
Vol. 6, No. 3. pp 361-380 
(63) HMI., (1977),, "Curriculum 11-16. Working Papers By 
HM Inspectorate: A Contribution To Current Debate" 
HMSO, p 22-26 
(64) Skemp, R. R. (1971), "The Psychology Of Learning 
Mathematics". Penguin, p 36 
(65) Schools Councilq (1977)t "Mixed Ability Teaching 
In Mathematics", Evans/Methuen Educational, pp 50-64 
(66) Watson, F. R., (1976). "Developments In Mathematics 
Teaching", Open Books Publishing Limitedt p 134 
(67) Lamon, W. E.. (Ed. ), (1972),, "Learning And The Nature 
Of Mathematics", Science Research Associates, 
Chicago, p 86 
(68) Trivett, J. V., (June 1977), "Forward To The Basics 
In Mathematics Teaching", The Association Of Teachers 
Of Mathematics, p9 
(69) Matthews, G.,, (1976)v "Why Teach Mathematics To 
Most Children? " in International Journal Of 
Mathematical Education In Science And Technology, 
Vol. 7, No. 3, pp 253-255 
(70) Maxwell, J., (1983), "Failures In Mathematics: 
Causes And Remedies? " in Mathematics In School,, 
Vol. 12, No. 3, The Mathematical Association, pp 8-10 
(71) Dickson, L.,, (1979)9 "A Case Study Based On The 
Mathematical Achievements And Experiences Of Ten 
London Transport Craft Apprentices" in Iniernational 
Journal Of Mathematical Education In Sc. ience And 
Technology, Vol. 10, No. 2, pp 251-278 
(72) Dickins, G. and Wood, M., (1983)v "A View Of 
Mathematics From The Fifth Form" in Mathematics In 
School, Vol. 12, No. 2, The Mathematical Association, 
pp 12-15 
(73) Sewell, B., (1981). "Use Of Mathematics By Adults 
In Daily Life", Advisory Council For Adult And 
Continuing Education 
(74) Bell, Costello and K'Uchemann, (1983), "Research In 
Learning And Teaching Part All, NFER - Nelson, p 279 
(75) Hart, K. M. (Ed. ), (1981),, "Children's Understanding 
Of Mathematics: 11-16". John Murray, pp 213-214 
(76) Bajpai, A. C. and Calus, I. M., (1970), "Problems In 
The Writing, Production And Use Of Programmed Texts 
In Higher Mathematics" in Aspects Of Educational 
Technology, Vol. IV, p456 
(77) Butterworth, I. B., (1978), "Mathematics And The 
Initial Training Of Teachers" in Mathematics, 
Education And Teachers, Symposium Proceedings 
Series No. 18,, The Institute Of Mathematics And 
Its Applications, p 36 
(78) Reynolds, P., (1983), a morning conference dealing 
with the Cockcroft Report and the teaching of 
mathematically less able pupils, School Of Education, 
-University Of Leicester, Saturday 29th January 1983 
(79) Assistant Masters' Associationp (1973)9 "The 
Teaching Of Mathematics In Secondary Schools", 
Cambridge University Press, pp 207-208 
(80) The Royal Society,, (1976)v "The Training And 
Professional Life Of Mathematics TeachersIlp The 
Royal Society, London, p1 
(81) Matthews., G., (1972), "Mathematics Through School". 
John Murray, p 76 
(82) Bird, D. and Hiscox, M., (1981), "Mathematics In 
School And Employment: A Study Of Liaison 
Activities", Schools Council Working Paper 68, 
Methuen Educational, p 67 
(83) Bajpai, A. C., (1984), "An Attempt To Change The 
Attitudes Of Secondary Mathematics Teachers In India" 
in International Journal Of Mathematical Education In 
Science And Technology, Vol. 15, No. 5 
(84) Scopes, P. G., (1973), "Mathematics In Secondary 
Schools. A Teaching Approach", Cambridge University 
Press, pp 1-5 
(85) A Study Group On Post-16 Pre-Employment Coursess 
(1979)9 "A Basis For Choicellp Further Education 
Curriculum Review And Development Unito MISO, p 42 
(86) Kirkman.. S., (1985)0 1114-18 Pre-Vocational Education". 
Times Educational Supplementp. 11.1.85 
(87) 16+ GCE and CSE Joint Council For 16+ National 
Criteria, (1985), "National Criteria For Mathematics" 
JCNCO pp 1-2 
(88) HMIj (1985), "The Curriculum From 5 to 16. Curriculum 
Matters 211, IIMS09 p 22 
(89) HMIp (1984). "English From 5 to 16. Curriculum 
Matters 111, HMS09 pp 1-4 
(90) Adams, A. (Ed. )# (1982), "New Directions In English 
Teaching", The Falmer Press, p 41 
Caudrey, A. (1984), article in the Times Educational 
Supplement 2.11.84 
(92) Torbe, M., (1982). "Communication Skills In Employment 
And The Young School Leaver" in English, Communicatiod 
Skills And The Needs Of People In Industry, C. R. A. C. 
Hobson Press (Cambridge) 
(93) Jackson, D., (1983), "Is This Proper English We're 
Doing, Sir?: Images Of English 2" in English In 
Education, Vol. 17, No. 2, Aberdeen University Press, 
pp 52-63 
(94) Darch, B., (1980). "The Children Are Reading Now" 
in English In Education, Vol. 149 No. 2. Aberdeen 
University Press, pp 11-14 
(95) Robertson, 1.,, (1980), "Language Across The Curriculum: 
Four Case Studies", Schools Council Working Paper 67, 
Methuen Educational 
(96) Allen, D.,, (1980), "English Teaching Since 1965: 
How Much Growth? ", Heinemann Educationalt p 97 
(97) BECv (1976), First Policy Statement (Introduction) 
(98) Abrahams, C., (1977)0 "A Thematic Approach To The 
Teaching Of English: The Possibilities And Problems 
(15-18)" in English In Educationt Vol. 11, No. 3, 
Aberdeen University Press, pp 22-23 
(99) DES, Welsh Officep (1983)v "Curriculum 11-16. Towards 
A Statement Of Entitlement. ' Curricular Reappraisal 
In Action", HMSO 
(100) Hadleyp E., (1981)0 "1 Have Therefore An Axe To Grind" 
in New Directions In English Teachingg Methuen 
Educational, p 163 
(101) de Bono, E., (1972), "Children Solve Problems", 
Penguin, p8 
(102) MII, (1979), "Aspects Of Secondary Education In 
England. A Survey By HM Inspectors Of Schools", 
HMS09 pp 99-110 
(103) Macintosh, H., (1984), "Heading For Reform - But Not 
In Tandem" in Times Educational Supplement 16.11.84 
(104) Kerrison, M.,, (1985), IICPVE. First Report On A Pilot". 
Hinckley College Of Further Education 
(105) City And Guilds Of London Institute, (1984), 11365 
Vocational Preparation (General): Starting a 365 
Programmes February 1985 onwards"pCity And Guilds 
Of London Institute 
(106) CPVE Joint Board Unit, (1985)j, "The Certificate Of 
Pre-Vocational Education Part A. The CPVE Framework 
And Criteria For Approval Of Schemes". City And Guilds 
Of London Institute, pp 3-8 
(107) CPVE Joint Board Unit, (1985)p "The Certificate Of 
Pre-Vocational Education Part B. Core Competences And 
Vocational Module Specifications"# City And Guilds Of 
London Institute 
(108) Further Education Unit, DESv (September 1984). 
CPVE Bulletin 4 
(109) Carroll, S. and McQuade, P., (1984), "The Vocational 
Preparation Manual. Specimen MateriallIp Framework 
Press, p4- 
(110) Morant,, R. W., '(. 1981). "In-Service Education Withýn 
The School", George Allen and Unwin, pp. 3-4 
DESp (1974)0 "In-Service Education And Training: 
Some Considerations", DES (a discussion paper) 
-348- 
(112) Centre For Educational Research And Innovation, (1982). 
"In-Service Education And Training Of Teachers. A 
Condition For Educational Change. 11p Organisation For 
Economic Co-operation And Development, p 59 
(113) NAS/UWT, (Spring 1985), "In-Service Training Of 
Teachers: Policy Statement" in Schoolmaster And 
Career Teacher, pp 9-13 
(114) Joyce, B. R. and Showers, B., (February 198O)v 
"Improving In-Service Training: The Message Of 
Research" in Educational Leadershipp p 380 
(115) Matthews, J.,, (1982), "An Investigation Into Numerical 
Errors Of Six And Seven Year Old Children", unpublished 
doctoral thesis, CAMET, Department Of Engineering 
Mathematics, Loughborough University Of Technology, p209 
(116) Bayliss, S., (1982). "Research Findings Should Reach 
The Classroom" in Times Educational Supplement 22.10.82 
(117) Dockrell,, W. B. and Hamiltont D. (Eds. )v (1980) "Re- 
thinking Educational Research", Hodder and Stoughton, 
p 65 
(118) Spooner, R.,, (1984),, "The Art Remains Mysterious" in 
Education, Vol. 163, No. 5. p 95 
(119) Galloway, D., (1982), "Learning From Experience: A 
Course For Advisory Teachers" in British Journal of 
In-Service Educationt Vol. 8, No. 3. pp 177-180 
(120) Lynch, J. and Burns, B., (1984)p "Non-Attenders At 
INSET Functions: Some Comparisons With Attenders" in 
Journal Of Education For Teaching, Vol. 10, No. 2, 
pp 164-177 
(121) HMI, (1982), "The New Teacher In School", 11M series, 
Matters For Discussion, 1IMSO 
(122) OCEA Mathematics, (1984), "OCEA Piloting Pack", 
University Of Oxford Delegacy Of Local Examinations 
(123) Loughborough University Of Technologyp (1985)0 
Postgraduate Certificate In Education Course Booklet, 
1985-86, Loughborough University Of Technology 
(124) University Of Nottingham, (1984), "The University Of 
Nottingham School Of Education Advanced In-Service 
Studies For Teachers", University Of Nottingham 
(125) University Of Leicester School Of Education, (1984)t 
"Post Graduate Certificate In Education: Professional 
Preparation For Teaching In Secondary And Further 
Education", University Of Leicester School Of 
Education 
(126) University Of Leicester School Of Educationp (1985), 
"Post Graduate Certificate In Education Course 1985/86. 
Details Of Groups For Secondary And Further Education 
Information Booklet", University Of Leicester School 
Of Education 
(127) Collins, J.,, (1982), "Never Mind The Theory"; Times 
Educational Supplement 10.9.82 
(128) Pollard, A., (1983), "Practice Makes Perfect"p Times 
Educational Supplement 21.1.83 
(129) The General Teaching Council For Scotlando (1972), 
"The Training Of Graduates For Secondary Education: 
A Report Submitted To The Secretary Of State For 
Scotland", HMSO, pp 54-56 
(130) HMIq (1982), "Teacher Training And Preparation For 
Working Life. An IIAII Discussion Paper", DES,, pp 11-12 
(131) HIII, (1981)t "Teacher Training And The Secondary 
School. An HNII Discussion Paper", DES 
(132) DES, (1984), "DES Circular No. 3/84. Initial Teacher 
Training", DES, pp 18-22 
(133) DES, (1984), "DES Circular No. 4/84. The In-Service 
Teacher Training Grants Scheme". DES, p3 
(134) 
(135) 
Cripps, A. R., (1977),, "The College As A Professional 
Centre" in the British Journal Of In-Service 
Education, Vol. 3, No. 2, Studies In Education, 
pp 116-119 
Gough., B., (1976), "The Colleges Of Education And 
Support For Curriculum Planning. Towards A Significant 
In-Service Role" in the British Journal Of In-Service 
Education, Vol. 3, No. 1, pp 47-49 
(136) Weindling, D. and Reid, M., (1983)p "INSET, Curriculum 
Development And Teachers' Centres" in Educational 
Research, Vol. 25, No. 3, NFERO pp 163-170 
(137) Bell, A., (1984), "Centres of Mathematical Education: 
Nottingham" in Mathematics Teachingt No. 108, ATMp 
pp 49-52 
(138) Shuard, H. and Quadling, D., (19 , 
80), "Teachers Of 
Mathematics. Some Aspects Of Professional Life", 
Harper and Row, p 71 
(139) Brown, M., (1982), "Rules Without Reasons?: Some 
Evidence Relating To The Teaching Of Routine Skills 
To Low Attainers In Mathematics" in the International 
Journal Of Mathematical Education In Science And 
Technology, Vol. 13, No. 4, pp 449-461 
(140) DES9 (1980), "Aspects Of Secondary Education In 
England. Supplementary Information On Mathematics", 
HMSOt p 44 
APPENDIX 2.1 -351- 
Report of vi j ts in adet. o ltjk(ýr (now , 11 t h- Ca r 
To: Professor A. C. Bajpai, Director - CAMET, Loughborough University 
C. C. Mr. Tony Fletcher - Riker Laboratories 
Mr. Alan Fryer - 01 
Mr. Colin Dickens - it 
Mr. Stan Turner - Research Student, CAA2'r 
From: Rod Bond Date: 31st July, 1983 
MODULE ON "MEASUREMENT AND ME PHARMACEUTICAL INDIX', MY" 
Report on the visit made to Piker Lzboratorics, Lou[7hborourh on 
Tuesday. 26th July (a. m. and p. m. ) and Thursday, 28th JulY (p. m. ) 
A copy of the first draft of the module was given to Tony Fletcher, Training 
Manager. lie made the following constructive comments. 
Notes on Measurement and the Pharmaceutical Industry 
(1) First page - there are some additions which could be sujrj! e!; tv6. 
Environment - temperature 
- humidity 
- dust count 
- sterility 
- noise 
Quality Control - hardness 
- friability 
Production Control forecustinE sales 
bills of material 
shopfloor loading 
work in I)rorr(-. --. s 
shortaCes 
- yield compari.,; onr. 
- --. tuck locat ion 
- bt,. tch control 
Manufacturing - wante 
- rejects 
- operntor performance 
- machint performance 
ent rf-. y p( rf'orrný-nc(, 
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Research and Development - many statistical techniques 
- performance characteristics, e. g. flow rate--- 
dissolution, particle size 
Market Research - competitor performance 
These are off the top of my head - if we consulted individual experts 
it could be made more comprehensive. Other areas might be 
Finance - costing 
budgeting 
forecasting 
auditing 
payroll 
Personnel - salary planning 
- absence monitoring 
- recruitment testing 
- manpower planning 
Sales - target setting 
- performance monitoring 
- call reporting 
(2) A talk to scine of our specialists (limited to say 
j hour each) 
could probably be arranged. This 
examples in particular fields. 
would help to expand the range of 
(3) We do not possess a great deal of literature apart from product 
promotion. There are a number of photographs and slides which might 
be of some value. 
(4) We have made a number of films for use by the medical profession, 
parts of which may be of value. These are available in video format. 
(5) The use of computers and sophisticated technology is becomine a 
major feature in employment. Emphasis on this within the tcuchin(; 
would be valuable. We may be able to help with loan of equipment if 
necessary. 
-353- 
Visits to the works were conducted by Alan Fryer and Colin Dickens from the 
Quality Assurance Department. From the two sessions spent at Riker the following 
points/suggestions were noted: - 
I. Tony Fletcher has kindly agreed to look through his file of existing 
photog, 'raphs/films/video 
film-, to see if any relevant material exists. 
2. It may be possible to take photographs/slides of selected measurement 
activities within the Company either by involving a photographer from 
the University or by using the Company's photographer (at a small fee). 
3. A section on measurement of the environment appears to be essential, 
especially 
noise I met Mr. Fish, 
vapours/gases the safety officer, 
lighting who showed me a 
dust variety of 
humidity measuring devices 
moisture used by him 
sterility within the Company. 
temperature 
Perhaps fire prevention, safety glasses, boots, clothing etc. could 
also be included here. 
4. Alan Fryer indicated that there were some problems experienced by 
employees and that there was a need for some in-service trainino. 
In this respect teachers in school may be able to use their 
experiences to assist with development of this training. fie will 
be contacting me in the future to discuss problems and how the 
resources and expertise of teachers could help to remedy problems. 
Perhaps exercises/practical problems involved in this work. could also 
be used in our teaching programmes within schools. Specific areas 
causing concern include: 
spelling 
units 
magnitude of size 
sub, -titution into formulae 
accurary, s. f. and Cecimal places. 
-354- 
One observation was the use of the term weight throughout the Company. 
We in schools have been debating the terminology of weight or mass. 
We are tending to emphasise mass as being the correct term to use, 
possibly causing some confusion. We need to standardise terminology 
for schools/industry/the community. 
6. Hardness testing and abrasion testing (friability) were evident. 
7. Dial test indicators and vernier caliper gauges were used to check 
dimensions of tablets. 
07 
Cý:: ) I 
8. Throughout production tolerances are given - an important concept 
often omitted in school teaching programmes. 
9. Economic batch sizes need to be determined. 
10. Tablet coatings were built up progressively and determined by weigbt. 
11. For hygiene purposes agar plates were in common use to sample 
microbiological specimens - it seems a good exercise for use in 
schools. Alan Fryer has a set of slides dealing with the use of 
these plates and has agreed to let me see them. 
12. Counting of tablets is carried out by weighing, differential scales 
and conventional scales both being used. other methods observed 
included the use of a triangular shaped tray. 
Ei V. ood 
des i['n 
probler. 
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13. Melting points, specific gravity and weight/ml. were frequently used. 
14. Colour testing took place with tolerances given and testinG equipment 
in use, e. g. colours on packa. -ing boxes were to a given standard. 
15. Tubes were lacquered internally to protect contents. The coatin. - of 
lacquer needed to be tested (ref. 13S 2006: 1966). 
16. Bottles were examined and tested for screw threads on the neck and 
also for being vertical (important when in use on automated 
machinery lines). 
17. The manufacturing record card was very thorough. Details of 
quantities of raw materials for products were stated and others 
had to be calculated (and checked). Proportion was needed in this 
exercise. Also weighing details had to be recorded throughout the 
production process. Perhaps a similar record card and associated 
problems could be incorporated into a teaching programme. 
IH. Viscosity and pil values were measured. 
19. ik)ttle sizes were standardised at RX)ml, 250ml, 50uml arid 11. 
20.1n some processes numbers of item!;, i. e. bottles/packaj,, vt; wcru 
rounted u, ýinC a photocc-11. 
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21. Bottle cap tightness was checked using a torque testing device 
bottle 
cap unscrewed by hand 
and maximum torque 
measured 
. 1his seems to be a most important aspect relevant to many commodities. 
Too often the weak person has great difficulty in opening bottles, etc. 
22. The Quality Assurance department use sampling procedures in accordance 
with BS 6001: 1972 and BS 6002: 1979. Sampling procedures could be 
included in a teaching programme. 
23. Production processes and automated machinery operated by hydraulic, 
pneumatic and electronic control for positioning, filling, capping etc. 
School teaching programmes could include sections on simple control 
device7, leading to solving basic design problems. 
24. When giving doses from aerosol containers, a valve assembly is 
required. This consists of a number of small parts assembled 
together (automatically). A good exercise would be to provide 
students with an assembly (not particularly the valve) and to let 
them examine jig and fixtures, and layout of workplace, which would 
help to assemble the parts in the most efficient manner. Timing 
assembly could be included here. 
2 For item-ý used in tie aerosol spray manufacturc, nla: 'Y standard items 
plu,,, gaujes, di"I tet of engineering inspection are employed, e. F 
indicators, shadowgraph. 
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26. Simple design problems could be set involvinj design of shakers, 
machines to test friability, etc. 
ýI 
. 1. Measurement of temperature is important. 
23. Reading charts plotted by machinery occurs frequently. 
29. Mean value occurs in sampling procedures. 
30. The use of + and - is common on measuring devices. 
31. The microscope together with its associated scientific principles 
could be included in a teaching program: me. 
32.11. ithin the laboratories much glass equipment is used. Exercises 
on how it is made and calibrated may be relevant. 
33. Possibly 6th form students/University students could write programme-ý 
aimed at school children for use on the microprocessor which simulate 
problems fo=6 within industry. The programmes could possibly ht! lp 
in in-service programmes within industry. 
I %as very impressed by the most helpful way in which the staff at Piker 
Laboratories were prepared to assist in the project. The operatives in the 
works took the time to describe their tasks in a constructive, enthusiastic 
manner and there was clearly a most pleasant atmosphere pervading. Perhaps 
one aspect of an), worl, desit-ned for u3e in schools should be to encour. age 
students to be responsible, to effectively communicate and to work with 
others harmoniously as a team -a hidden aspect highlighted by the interest-, rig 
and worthwnile visit to Riker Laboratories. 
IeIZ 74 ý/ 
hod Bond 
APPENDIX 2.2 
Specimen Slides And Dialogue From Tape-Slide Programme 
Extracts from the tape-slide programme of 48 slides based 
on "Measurement" to illustrate an interrelated approach 
are shown as follows. 
Slide 10* 
Commentary for Slides 10 and 11 
The wing is clamped so gently that the butterfly flies away, 
leaving a record of its wing thickness. Technology has been 
involved: the biologist and the butterfly are pleased. 
* Slide 11 not shown 
Slide 47 
Every industry t-(2cjujj-(-as L, -ýLmi%vui-k 
to produce the finished 
product. If they wish to achieve harmonious, efficient 
production then the parts of any indusstry must come together 
as naturally as nature brings together the segments of an 
orange. 
Slide 48 
LPH Jc 
CUM! --TV I, 
DESIGN 
L- 
e-, NTERRELA 7' EDSTUDIES ir"j)-ovil'r Lol,; Ir. jliczktýorj -EEEE 
Within schools throughout the world, to teach mathematics, 
science and technology in separated isolation may prove to 
be a worthless, meaningless exercise for many. lf we can 
prove to our students that what we are asking of them is 
[TLOLO 
relevant to their existing and future experiences then we 
may generate both enthusiasm and interest. By relating our 
work in schools to actual everyday things we cannot treat 
subjects in total isolation... The products of today's societY 
requires a marriage of science, mathematics and technology. 
For many students within schools and interrelated approach 
may be the way forward - the way in which their curriculum 
takes on a new exciting look. If, using this approach we 
can arouse curiosity and generate interest then we will 
have achieved a great success in communicating'through 
INTERRELATED STUDIES6 
APPENDIX 2.3 
1 
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Evaluation of an early trial - "The Car Park" 
MrAStTRDMNT AND TFE PHAMICEILITIC! L MUSMY 
F. ECARPAP. 1: 
One of the aims of teachers should be to make the content of their 
teaching material, where appropriate, relevant to their studentst currcnt 
'! ' ght , and future experiences in order to show that many of the concepts tau, 
in sclic-'lls ma-v h- -vf-- uses in life outside the classroom. 
--,, Car Tparks are'abundant in all forms of' industrial, comnercial and domestic 
prem, ises (inclu--ing all pharmaceutical companies). The car park is 
, -onethin[; that is taken for granted and yet its design has to be carefully 6- CP 
planned to ensure maximum utilization of space and ease of use Afor 
employees/ customers. 
It seemed --ppropriate to use the car park as a mcans; wbereby measurf-mcrat 
--could be discussed in a low ability mathematics, group, of 
1, L/15 year old 
students. -Even with this age range, the concept of "hov lon; is a metre? " 
is one which causes difficulty. 
711L Pl. 'OBLEIMI 
I 
SPACF- POE 
Mo-roe cylaa-ý, 
- ý-w 74 fn - I 
eoAZ> 
R 
A. factory has a space in the shape of a rectangle 74m x 54m suitable for 4 
use as a car park. You are asked to design a plan for white lines marking 
car spaces in the car park to get as many cars in as possible. 
What is the size of spLce needed for each car? 
1,11at should be the v. idths of roads vvithin the c--r park? 
'Isliat should be the sJze of the access gate(s) and where should they 
be situcted? 
4 'Using r-. - ;. 3 sheet oil plain paper, draw a plan EhowinC car parking 
spuces, road=, er; t rEmc e. / exit gates (suggested scale lcri, representF 2r.. ). 
5. How m-. ny cart: can you get into the cur Ijark? 
.4-, c!: ridc. molax-bikes. "ame employt You are what additiorial npact. would 
be ncedcd to accummautru 75 inotor cycler. 
G. Ilov t,, tlc!. sijucc- %v--uld a r,, )tor I. ikr-. nuca 
;; )i. 1 rhapr- and mar! -. in-ý. would vot, for t. -if. motor r, iiix 
Drav 
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PEOPOSED S"I"ll"ATZGY 
1. Disbuss car parks; where they occur; why they are nceded. 
-rees Study the task and make appropriate measurements. Discuss do. 
of accuracy regarding measurement. Discuss human considerations 
regarding parking space S4ze and si-ze of roads, e. g t> Cý ,. the need to 
allow adequate room between cars, especially, for example, in the 
'event that disabled drivers may be employees. 
Discuss strategies and debate the possibilities. Careful consideration C. 
should be given to the pos-Ition o-f ent ra. nces/ exits. 
4. Design the car park. 
TIMING THE EXEILCISE 
The attempts of. one particular group of 15 year old students at 
Burlaigh College, Lou-. hborouZ! -., were monitored. The studonts in this group 
Were A in thcir last year of compulsor; * education. They were in a lo%v ability 
Mathematics group. C; 
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GNER;. L OFSEaV, vr ios 
Cars ant# especially, motor cycles interest rminy students. 1.1, easuremcnts 
involvin 
. g them helped to create motivation. 
4 
a-. 
4-- 
5. 
The exercise not only involved measurement of length but also how to 
draw to scale. 
. 14luch discussion took place reparding width of access roads within 
the car park. Some students measured thc classroom to obtain a 
better idea cf ho%v wide z 5n, Gmjp 7., r etc. road uould be. 
ý. ntrances and e-its caused proble-=. Sone studertE did not think 
carefully and initially nade their exits directly intc the factory. 
Putting, entrances/exits near to a junction yvas debuted especially 
lhe number of entrances/e. xiýsyas 
discussed with the emphasis upon human frustra"tions when leaving if 
large quoues were to form. 
relating to safety factors. 
How to maximise parking space available was thought prov.: Okinc, especially r- WW 
in relation to a directed route around the car park, e. [;. some 
-students' designs involved tho following feature. 
,-I I 
i 
c'-. "'-' WOulic; ncc--d to cither (. n) mullcu ., ti-rec puint turn or 
rvversc u Ion(, -. way if all the -Pý. cw: were occupiud. 
c. SOMe students funta-sizt. --z' zinc provicica zpacc. for 
u L, C 
Z; i lets 
: 7yC 1 es 
motor hikes (not L-, s, ýc6 -c)r in the car pz-r. k) 
viýlitors' cars 
quite L: gooci idea 
7. Some -tudents consideret that a bo:: for an attendant was rc,; uireci 
t, DZc', hcr w-ith swing arr. barriers to allo%ý cars to pass. 
The 6e--iUr, of the motor bikc parl. proved to be trivial compared %,., Itl. 
that of the car park. No solutions have been included in this rcpcrl.. 
Oth, ýr aspecis which occurred durin,, - discussions wcre: 
(1,. ) pDllution from mctor ve-icýles and ljo-w it is measured 
(b 't ispects of drivin, - car, c. ý;. reversin.,, procedure, thrcc point 
turns, etc. 
(C) should spaces in car parks lbe numbered and allotted to 
particular personnel? 
the various typer-, anc sizc. s of motor cars and motor bil,. es 
,., I, icli included Mea. -Urcrc-, ItE rc: -, ZlrL: i. lg 
t.. n; ýinc f-j. zL (witat is z. - 
r, u. -,,. bc2r of cylindcrs 
tyres and their preLsures, c-tc. 
c'u 1ON. 
The Jons arcussec: iiitýýrest L: IILI of 
It invol,., cL: appi i cati on of mc-usLre. ment to z. 
of which stucicnts alreadý- have an understan-in,, _ 
3. The exercise involvecl both individual a%G ®rroup orientL-Lec! tzýsj: s. 
Aspects involvin, desi-n, detail dra%-ing, scale dramýin: -, mathem"Lics, 
measurement, the environinc. it, human bchLivi, )ur, ý, tc. 
aiscusscLl beforc finzil T-)-Iz: nE, could be 
im; ýrovemcnt to thi, tusk woulc: be for leacher 'Lu 
com.; ýany to enquirc, if ! copy of tlic plans Of car purl. 
could bL, cbtrined. Students coL, 16 t. nerj be ý,, -ivcn a rcal J,, roljlc:: i 
relatiný; to a lucal co!::;: any anc:, at t; i4ýý end of the investigation, 
their solutions could be comnparc-ý with the actual layout useL: by the 
company. 
:, ou11 on d 
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APPENDIX 3.1 
STUDENT MODULE 
Measurement Of The Dental Condition Of The Human Population 
In Your Area 
Notes 
You will need to obtain books which contain 
information about teeth from your library 
or science department. 
Part A 
Take a piece of well-cooked yam or 
similar. Bite firmly on to the yam. 
You will now have an impression of 
your teeth and gums. Fill in the 
impressions (top and bottom) with 
some Plaster of Paris and let them 
set. Separate the yam to obtain 
a plaster cast of your teeth. 
2. Draw a diagram showing the 
arrangements and types of teeth 
that human beings have. Name and 
the four types of' tooth. 
3. De. -ý(, ribe the jobs that these teeth 
perform when eating occurs. 
4. What is the normal number of tocth 
to ! )(, found in a human adult? 
Use of library 
Use of materials 
Practical work 
Drawing diagram-s 
Biology 
i)raw u (liagrain ýýIwwing the various 
p: LI-1, ý; of a t, ()otti clearly latw-Iled. 
6. What causes dental decay? Describe 
with diagrams, how dental decay 
occurs in a tooth. 
7. Write down guidelines which would 
advise people how to keep their 
Leuth healLhy. 
8. What measures can be taken 
nationally to help prevent t. ()()t, li 
decay? 
9. When decay occurs, how can the 
dentist remedy the problem? 
What does he need to do? What. 
equipment and materials will btý 
used? 
10. Invite a dentist to visit your 
school to talk about dentistry 
and dental hygiene. 
Design an attractive, appealing 
poster which illustrates how 
deiit. al decay c. an be pi'(ývenhýd. 
Pa rtB 
You. are asked to carry out an 
(, xercise to measure dental 
condition amongst the p)pulal ion 
in y()ur area. 
lh, ý; igll a (jU(,. -itAoIlnair(, 
you determine: - 
No I 
Biology 
Chemi st ry 
Collifillillical ion 
Soci'll 
e. g. regarding 
tampering with 
wator supply 
T(, (. 1111 () I (' ,, y 
TnviLing and 
welcoming a C, 
is i t. or 
1)v i 
IC 
1 
C(allmill) I( ;ttI(ýI! : 
devising and 
; 1: J-. 1111ý qlwýýl ions 
a Ilow orten c-Aii -I 
dron an (I a (I uI 
aresecn by adc ri Iis1, . 
Notes 
The number of' teeth present 
in humans compared with age. 
(c) The numbers of cavities and 
fillings present in adults 
and children of various 
ages and where they occur. 
dIf diet affects the condition 
of teeth. Compare the state 
of teeth of people who: 
eat a lot of refined 
carbohydrates (i. e. 
cakes., bread, sugar, 
sweets) 
eat ref ined carbo- 
hydrates only 
occasionally 
eat few refined 
carbohydrates 
2. Carry out the ý-; urvey on people of 
-111 ages. 
3. Wr i Le a report which j. 1 lu., -ýt rates 
your findings. Your report should 
be simply written, attractive and 
appealing to the average person. 
You should try to present data in 
a variety of ways, e. g. using 
line graphs, bar charts, pie charts, 
pictograms, etc. 
Bio I ()gy 
Botany 
Technology 
IIi ca ti () 11 
Mat hemat i es 
TEACHER'S NOTES 
Measurement Of The Dental Condition Of The Human Population 
In Your Area 
This module is aimed at 14-16 year old students. The topic 
itself is considered to be important to young people as a 
means whereby knowledge regarding dental hygiene can be 
gained. Within an existing school organisational strucLure, 
part or all of this exercise could be carried out by-- 
(a) an English Language class working on communication 
a Mathematics class working on collection, representation 
and interpretation of data 
(c) a Biology or Chemistry class working on teeth and diet 
(d) a Design class working on the design of publicity material 
relating to the process of imparting information in a 
clear concise manner. 
Ideally the topic would be conducted by a team of staff from 
the various disciplines, each member input. ting specialist, 
information. (The teacher may refer to the types of teeth 
and their functions for some species from Lhe animal kingdom. ) 
When the module has been completed, sLudents should have 
experience of: - 
(a) using a library 
(b) biological and churnical aspects of t(., (,, uh and tooth 
decay 
(c. ) the effects of diet on the condition of teuth 
(d) how looth decay can be prevent(, d 
((, ) communication via written work and diagrams 
(f) 
-communication 
with people via verbal contact, e. g. 
when carrying out a survey 
(g) inviting and welcoming a visitor 
modern technological techniques associated with 
dentistry 
(i) the design of a questionnaire 
analysis of information and how to represent data 
in a number of ways 
(k) design of publicity material. 
APPENDIX 4.1 
-373- 
Results Of Feedback From Students Regarding Phase I 
Mathematics Moduh: -; 
C. S. E. MATHEMATICS COURSE WOUK 
YOUR OPINIONS ARE IMPORTANT! 
NMIE ........................... MATHFAIATlCS TEACHER .................. 
T0PIC 
There is a list below of all the sections in this topic. For each 
section that you attempted, please put a/ in one of the boxes 
to tell us if you thought the work was interesting and worthwhile 
or not. 
There are 5 columns which you could tick, numbered I to 5. 
A tick in the column marked 1 means "not very interesting". 
A tick in the column marked 5 means "very interesting and worthwhile". 
Section 234 5 
In addition space was provided to answer: 
2. What were the good things about the topic? 
3. What were the bad things about the topic? 
I., 
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RESULTS 
(1) ToDic - "The Kitchen" 
Number of completed feedback sheets - 47. 
(a) ResDonses to Question 1 
Numbers in the table are percentages relative to the 
number of respondents. 
not inter- 
very esting 
inter- and worth- 
esting while 
Section 1 
1 
21 3 4 5 
No tick 
i. e. not 
attempted 
1. The Position And Size 
Of The Kitchen 
9 
1 131 51 
1 19 ý6 2 
2. Kitchen Layout 13 1 81 26 1 11 
1 21 21 
3. The Shape Of Wall Tiles 
And How They Are Fixed 
15 61 36 9 13 21 
4. Wall Tile Decoration 11 111 25 2 13 38 
5. Painting The Kitchen 13 1 151 6 6 11 49 
6. Paint And Its History 11 111 6 11 8 53 
7. Food And The Kitchen 4 91 21 23 
In this module students were asked to answer at least sections 
1,3 and 7. Other sections were optional. 
(b) HesDonses to Question 2- What Were The Good Things About 
The Topic? 
Comments written included: 
,I Nothing. " 
It lt taught us things that we would need to know when 
we get our own home and have to plan our kitchen. 
" 
The food. " 
Planning out the kitchen. " (a frequent comment) 
Ilow we were shown the costs of cupboards and things 
in the kitchen. " 
11 Home and Garden (spot 10 differences) made the topic 
a lot more interesting. This uroke up the topic a bit 
iron, just normal topic work. " 
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I enjoyed it. " 
Doing the wall tiles, I liked drawing the tiles. " 
(a frequent comment) 
fI The cheese and wine evening that Craig and Andrea held 
was very interesting. " 
It The good things about this topic was, I suppose, when 
we were finding out about how much the different things 
cost. 
(c) Responses to Question 3- What Were The Bad Things About 
The ToDic? 
Comments written included: 
It I never finished the topic completely. " 
It It dragged on. " 
it None. " 
it Doing the written work. " 
It What's the use of learning this if you want to be a 
police officer or are joining the army? " 
It I didn't like the drawing. " 
It It was boring all the time. " 
It Not having enough time to finish it. " 
(2) Topic - "Electricity In The Home" 
Number of completed feedback sheets - 43. 
(a) liesr)onses to Question 1 
Nui, ibers in the table are percentages relative to the 
number of respondents. 
inter- 
-376- not est ing 
very and 
int er- 
d*---4- 
worth- 
esting while 
Section 1 2 3 4 5 
l No tick 
1. e. not 
attempted 
1. Do We Depend Upon It? 7 12 35 23 16 7 
2. Units of Electricity 9 26 1 23 19 14 9 
3. Lighting 10 16 16 23 14 21 
4. Plugs, Fuses And 
Currents 
7 5 23 18 33 
1 
14 
5. Safety In The Home 14 9 7 21 7 42 
6. Working Out Your 
Electricity Bill 
21 12 2 7 12 46 
7. Insulation 7 5 14 2 5 67 
In this module students were asked to answer Section 1 
together with at least two of the sections 2.4 and 6. 
Other sections were optional. 
(bi Resr)onses to Question 2- What Were The Good Things About 
The Topic? 
Comments written included: 
of It helped me to be able to wire a plug plus my uncle 
who is an electrician helped me to do some of the work. " 
" To learn about electricity and to keep safe. " 
it I found that the good things about the topic were the 
'Do We Depend Upon It' and 'Units of Electricity' because 
I could understand most of the exercises I was given. " 
of It taught you uses of electricity. It also taught you 
how to wire a plug which is essential. " (a frequent responsO) 
of It was practical. " 
to Hothing. 9, 
to I enjoyed it. It was interesting. " 
of It makes you look at different books. " 
to Working out electricity bills was interesting. " 
(a frequent comment) 
of Plugs, fuses and current. " 
We did a lot of writing which I like 
to The good things about the topic was that we could work 
at our own pace. " 
tI I don't think there are any good things about the topic. " 
(N. D. This student's response to question 3 was: "There 
weren't any bad things in the topic. ") 
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(c) ReSDonses to Question 3- What Were The Bad Thingq About 
The Tooic? 
Comments written included: 
The writing. " 
Not enough practical worl, in it. " 
It was boring. " 
Not enough time to complete all the topic. " 
All the working out of the maths part. " 
Nothing. " 
Too much writing, not enough of hard good maths. 
" 
It took too long and wasn't all that interesting. " 
None -I enjoyed the topic. 
" 
The only bad thing about it was units of electricity 
where I had to do a lot of work. 
" 
It Nothing, it was worthwhile to do. " 
(3) Topic - 
"Our Water Supply" 
Number of completed feedback sheets - 56 
(a) hesnonses to Question 1 
Numbers in the table are percentages relative to the 
ntunber of respondents. inter- 
not esting 
very 
and worth inter- 
while 
e: ýtinv 
Section 2 3 4 
15 No t ick 
i. e. not 
attempted 
1. The Water Cycle 9 29 23 20 14 5 
2. Water Treatment And 
Sewage 1 
23 14 29 
1 
9 11 14 
3. Did You Know ... ? 
6 30 21 7 13 
4. Pollution 20 11 12 37 
5. Recreational 
Activities 
16 7 
I 
1. 20 11 : 32 
6. The Cost Uf Water 7 11 9 13 14 
1 
_ý4 
ýb 
inter- 
esting 
and worth- 
while 
ln thi.,, modult- stucients were asked to answer at least two 
sections fraiii 1,3 and 5. Other sections were optional. 
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(b) liesnonses to Question 2- What Were The Good Things About 
The ToDic? 
Comments written included: 
.. Finding out about water. " 
it The crawing. " 
It It was enjoyable, especially recreational activities. " 
to Learning about something we take for granted. " 
ve There was a lot of work but it was not too hard to do. " 
It, Did You Know' was the best because it was pretty easy 
to understand and because it was good fun to do. " 
It I really found out how water gets to us. " 
it I learnt the way water is treated and how much pollution 
there is in rivers and canals and ways in which we can solve 
this problem. " 
it Nothing. " 
It Not many people think about or know what happens to our 
water supply before it reaches our taps and home. We just 
turn on a tap and out it comes, but it was interesting to 
find out what happens. It was also interesting to find out, 
and know all about, pollution and the interesting sports 
involved with water. " 
It It taught you about 'our water supply' as well as teaching 
you plain, boring maths on its own. Also it wasn't just 
x' etc. " 
It was interesting. " 
I enjoyed the topic because it was different and interesting. " 
Nothing really except it wasn't all that boring. " 
It was quite easy. " 
Everything. " 
(c) Responses to Question 3- What Were The Bad Things About 
The Topic? 
Comments written included: 
01 The bad things were looking up things in the books. 
" 
ff All the writing when you should just answer questions. 
" 
11 Some things were a little boring. " 
It Tnere wasn't anythinr bad really. " 
It Some parts were not worth doing. " 
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Everything. They were boring. " 
There were no bad things about the topic. It was all 
very interesting. " 
ft Some parts were too easy and some were quite difficult. 
It should be more even. " 
tv It took too long and I didn't learn anything. " 
it Nothin. -. " 
It The bad things about the topic was 1 didn't see that any 
of the exercises were relevant to us learning about 
mathematics. I didn't see how learning about the life of 
water would help us with money matters in later lile. " 
11 Reading all the worksheets. " 
4.2.1 GENEtAl, CONC!, USlONS 
Student comments and ratings were made at the end of 
the trials with, in some cases, work on topics having 
been completed up to 4 months previously. Assessment 
should have been requested immediately after each 
topic had been completed when facts and feelings were 
fresh in the minds of students. Some comments and 
ratings therefore may not be valid. 
2. The modules were not an overwhelming success but there 
were encouraging comments made by many students. The 
comments were pleasing as the approach used was different 
to that which students bad experienced in their 
mathematics classes on previous occasions. Ratings may 
reflect a comparison of their expectations in mathematics 
classes (good or bad) compared with the diet given to them 
e. g. several people felt that 
"pages of fractions and 
decimals" would be more appropriate. 
3. lt was pleasing to hear from staff that, when attempting 
the modules, levels of behaviour were good which may 
result from students' Interest in the work and the fact 
that they were doing something different from their 
experiences in the past. 
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APPENDIX 4.2 
Results Of A Survey Of Teach. ers' Opinions Regarding 
Phase I Topic Work 
RESULTS 
Topic - "The Kitchen" 
Number of completed feedback sheets -8 
(a) Responses To Question 
Values in the table indicate the numbers of teachers 
ticking particular boxes. 
def initely 
did not 
appeal 
was well 
received 
and well 
attempted 
Section 1 2 3 4 5 
very few 
attempts 
The Position And Size 
Of The Kitchen 
3 2 
I 
3 
Kitchen Layout 2 1 1 4 
The Shape of Wall Tiles 
And How They Are Fixed 
4 2 2 
Wall Tile Decoration 3 4 
Painting The Kitchen 2 6 
Paint And Its History 1 6 
Food And The Kitchen 1 1 3 1 1 
(b) Responses To Question 2- What Were The Good And Successful 
Points About The Topi ? 
Written comments were: 
I. The students were happy about 'Position And Size 
Of The 
Kitchen' out a few questions suggesting what tjjev could 
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look for might help to provide better responses. 'Food 
And The Kitchen' was well received but definitely too long. " 
It The 'Position And Size Of The Kitchen' section was 
generally well thought out by students - it helped make 
them aware of the importance of planning. It was also 
short which was a great advantage. The students enjoyed 
parts of the 'Wall Tile Decoration' section, mainly the 
shapes, tessellations and the spot the difference page. 
'Food And The Kitchen' was warmly received at the start 
but went on too long to maintain the students' interest. " 
If, Food And The Kitchen' seemed to appeal. They liked using 
the glossy Marks and Spencer booklet. however, very few 
students attempted the 'making jam' section. They seemed 
to have become disinterested by this stage. The 'Position 
And Size Of The Kitchen' was well done by all - very short 
and simple. " 
11 The practical parts. In the first section it was not 
clear that they needed to write a comment. It did, however, 
require a lot of thought. The second section on 'Kitchen 
Layout' was excellent and generated a lot of interest. " 
It The work shows the relevance of maths to real life 
situations. There was a good variety of work for students. " 
It Planning and drawing to scale (though many students found 
it rather difficult and needed help frequently. " 
It Presentation of the modules is good and there are plenty 
of exercises set out for the students. 
" 
It, Food And The Kitchen' was the most popular section in this 
topic as it was all set out for them. The party which they 
had to plan themselves caught their imagination and many of 
them had scxne interesting ideas. " 
(c) ResiDonses To Question 3- What Were The Bad and 
Unsuccessful Points About Tht. To,, ic? 
written comments were: 
It Students found those areas of the topic which involved 
writing an explanation very difficult. " 
it Students didn't seem to like the wall tile decorations 
and really didn't get to grips with it. " 
II It was too long. 'Food And The Kitchen' should be in 
two sections. Provision was lacking for students to take 
work home. " 
11 In general I felt the topic was too long with some parts 
needing a good bit of teacher explanation (viz 'Position 
And Layout Of The Kitchen'). An order form for 'Food And 
The Kitchen' would be helpful -a lot of students had 
problems with the layout here. " 
it The 'Position And Size Of The Kitchen' needed answers to 
3 significant figures which students were unfamiliar with. 
Question 4 on page K15 was difficult. I suspect students 
were put off by the layout of wall tile drawings. A 
possible improvement might be to direct the student to 
draw aI metre square shape on the classroom floor using 
chalk and to cut out a tile 100mm x 100mm, then use this 
as a pattern to draw round on the floor hence answering 
the questions set. " 
.1 The most unfortunate point about the topic was that the 
set pieces of work were so long that, once the students 
completed these, they wanted to/needed to move on to the 
next module. The kitchen layout could have been an 
interesting section, however, the explanation tool. too 
long putting many of the students off. rlso the order 
form was rather difficult for the standard of student 
involved. 'Fina the profit for the pluw. jam ... 
' Was 
obscure. The students needed more guidance (this 
true Of the end part of the work or, the party). 
" 
too 
ulso 
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II The amount of time required for various parts. Many 
sections were not attempted. " 
11 Too much work, especially in the last section. " 
(d) Responses To Question 4- Have You Any Suggestions For 
Imr)rovement? 
Written comments were: 
heorganise how much has to be done: " 
Smaller units with a target time of a double lesson 
(70 minutes) thus giving students the satisfaction of 
short-term goals and more or less instant achievement. " 
11 This could be a very interesting and enjoyable topic for 
the students, however, much of the work needs to be split 
up into smaller modules e. g. 'Food And The Kitchen' should 
be divided into at least two smaller sections and the same 
for the 'Kitchen Layout' and 'Shape Of Wall Tiles' etc.. 
Some modules could build on the previous one, e. g. for 
'Kitchen Layout', module 1 could be 'Planning The Kitchen' 
with module 2 being 'Cost Of The Kitchen' based upon 
module l. " 
of We need to link requirements in the topic work with core 
work coverage. The 'Kitchen Layout' should be split, e. g, 
(1) desig-n and layout, (2) cost of a new kitchen. Students 
need to be taught accurate drawing techniques to enable 
them to make a good attempt at 'Shape of Wall Tiles And 
How They Are Fixed'. 'Yood And The Kitchen' should be 
split, e. g. (1) party and its cost, (2) recipes and cost, etc. 
With regard to the party and its cost: 
(i) I suggest that students find the total -t E45 then 
divide only once to obtain cost/person; 
(ii) in part (h) too many words were incluued, resulting 
in stuaents needing a lot of help. 
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With regard to recipes: 
(i) we could ask students to provide their own recipe 
and work out the cost; 
(ii) we need to separate the strawberry from the plum jam 
or simply have only one plus their own recipe. " 
tv A scale model of the kitchen would be usef ul - made to a 
different scale to that required. I feel the students 
would relate better to a aD model and understand the 
process of drawing a plan in a more natural way. An 
order form for 'Food And The Kitchen' would be very useful. 
Models of tessellations would help students greatly. " 
it The answer booklet should have more clearly defined 
marking schemes in places especially relating to questions 
requiring written answers. " 
11, Food And The Kitchen' could be shorter - perhaps made 
into two separate sections. 1 think the painting and 
kitchen sections could be made simpler by, perhaps, giving 
students all the measurements they need. " 
2. Topic - "Electricity In The Home" 
Number of completed feedback sheets -8 
(a) ResDonses to Question 1 
Values in the table indicate the numbers of teachers 
ticking particular boxes. 
def initely 
did not 
appeal 
was well 
received 
and well 
attempted 
Section 3 12 4 5 
_ý5 
very lew 
attempts 
very very ýattempts 
Do We Depend Upon lt? 1 4 3 
Units Uf Electricity 4 3 1 
Lighting 
Plugs, Fuses And Current 4 4 
Salety ln The home 1 2 1 1 4 
Working Uut Your 
Electricity Dill 1 21 3 
Insulation 
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(b) Resnonses To Question 2- What Were The Good And 
Successful Points About The Topic? 
Written comments were: 
,I Students enjoyed thinking about 'Do We Depend Upon It? '. 
Making the list was well received although the order was 
somewhat suspect. 'Plugs, Fuses And Current' - Questions 
1,2,3 and 4 were popular although 4(b) proved difficult 
for all. " 
Do We Depend Upon It? ' was interesting for the students 
as it made them think about where/how electricity is used. 
Students thoroughly enjoyed the start of the section on 
'Plugs, Fuses And Current' and generally this section was 
well received. 'Safety In The Home' was thought of as 
important and students did this section rather than any 
of the other voluntary parts. 
" 
11 The practical exercises. I found, too, that it was very 
useful to work out concrete examples with students, e. g. 
What did it cost to leave their bedroom lights on (by 
mistake) for a night or a 1/2/3 bar electric fire. So - 
what time do you go to sleep? What time do you wake? 
What is the wattage of the bulb/fire? Then find out the 
costs, etc.. " 
11, Plugs, Fuses And Currents' allowed practical work to be 
done in the class. The 'Safety In The Home' poster allowed 
students to have a break from 'normal' maths. " 
. t, Do We Depend Upon 1W proved to be a nice easy introduction. 
'Lnits Of Electricity' was well received by my group as they 
regarded it as 'real' maths. 'Plugs, Fuses Arid Current' 
included an easy to read leaflet with not too many pages. 
Students found the practical task of wirini, the plug not 
as easy as they thought they would which resulted in much 
amusement 
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#f Most students enjoyed wiring the plu. -, the only real 
practical task in the topic. Students got on well with 
working out units of electricity once the calculation was 
explained although they still found it difficult. " 
11, 
, his was a very good topic and generally people enjoyed 
it very much. " 
(c) Responses To Question 3- What Were The Bad And Unsuccessful 
Points About The ToDic? 
it Working out electricity bills was very tedious with four 
pages of notes to read before students could get started. " 
it I think that the main problem with this topic was the use 
of the little pamphlets. Possibly the language used was 
complicated and consequently the students found it difficult 
to glean the necessary information from them (although, in 
principle, this is something which they ought to be able to 
I do. 
of Those areas of the topic which required a lot of reading 
and then a written explanation of what the students had read 
were not very successful. " 
It Some of the aspects covered were too artificial. Some 
things were calculated by routine methods with no student 
understanding. " 
Is Working out the electricity bills was not clear and too long. 
" 'Lighting' involved the reading of material which is somewillit 
difficult for limited grade students who are at similar 
stages of development in English lessons. Writing needs 
greater structure and more careful marizing schemes, i. e. 
mý)re guidance for students if it is to be as succcssful 
as 'MLLths'. " 
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lot The section 'Do We Depend Upon It? ' needs to be better 
worded - Questions 1 and 2 sound too similar. Students 
showed interest in the section 'Working Out Your Electricity 
Bill'. However, the text was too wordy and the exercise was 
too abstract. The students needed careful guidance through 
the various steps. Again working out the 'units used' in 
the section 'Units Of Electricity' needed a lot of guidance 
and maybe could have been better laid out. " 
, I, Do We Depend Upon ItV - students were confused. They 
were not able to distinguish the difference between 
Questions I and 2. 'Lighting' - those students who attempteci 
this were not very successful. " 
(d) hesDonses To Uuesttion 4- Have You Anv Sugýrestions For 
IMDrovement? 
It Maybe a section on fuses blowing or not (colour of fuses, 
it etc. ) . 
it I think more practical work could be useful, e. g. 
experiments with circuits and resistors, although this is 
not perhaps as relevant to their experience as some of the 
other things. " 
II It was suggested to me by one of the students that the use 
of video films would help. For example, 'Safety In The Home' 
would have had more impact if tackled in this way. 
" 
It A more structured approach to answers would have been 
better in some parts, e. g. for the section dealing with 
workino out electricity bills. Example sheets could show 
bills worked out in full followed by other sheets with 
boxes saying: 
units used 
day 
price/unit (p) 
x Lý . CA i: 
ni['Ilt I 
stand. inL; charl,, c 
Total cost 
12 I 
i: 
L 
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3. Topic - 
11 As with 'The Jitchen' mavbe some of the sections could 
be split into two (although this isn't such a problem as 
for 'The Kitchen). Mlost of the compulsory sections really 
need to have more guided questions, therefore giving 
students more confidence to try the worl".. " 
11, Do Vie Depend Upon It? ' -I suggest that ten rectangular 
pieces of card are cut. On each card is stated one 
particular use. Students would be asked to place the cards 
in order and then copy the information into their books. 
'Units Of Electricity' - Students could be directed to find 
appliances in catalogues and extract information on watts/ 
kilowatts. Examples could be set out in the form 'copy and 
complete'. If needed work on conversion of minutes to hours 
and watts to kilowatts could be included. 
'Fuses' - Students could be directed to use catalogues to 
obtain ratings and hence fuse size. Should the section on 
current be missed out? How relevant is it really? 
I lVorking Out Your Electricity Bill' - This should be 
appealing but it is very confusing, 
e. g. 5.09p used for each unit except during night) They all 
cost for non-night period mean the 
cost for normal daily use same thing" 
11 Our Water Supply" 
Number of completed feedback sheets -8 
(a) Responses To Question 1 
Values in the table indicate the numbers of teacners ticking 
particular boxes. 
was well 
definitely received 
did not 
appeal 
and well 
attempted 
Section 23 4 5 
VCr)' 1 CIA 
attempts 
The Water Cvcle 
Water Treatment And 
Sewagre 
Did You 1-now ? 1 4 3 
Pollution ;2 
ice,:: ruation"l Activities 
Tn(. Llý ýýuter 
ýA 
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(b) ResDonses To Question 2- What Were The Good And Successful 
Points About The Tonic? 
Written comments were: 
11 General levels of interest and application were good 
throughout the topic though many difficulties were 
experienced. " 
II Generally there were fewer really interesting sections in 
this topic compared with others. Students enjoyed the 
beginning of 'Itecreational Activities' but rapidly became 
disinterested as the section became too difficult. The 
sections on 'The Water Cycle' and 'Did You Know ... ?, 
were reasonably well received but students never appeared 
to fully enjoy any part of the topic. " 
10, The Water Cycle' was the most successful section which 
most students tackled. 'Did You Know ... ?' was alright 
except students often couldn't handle the pie cnart section. 
lie need to closely link core and topic work. " 
It 7here was a surprising range of mathematical techniques used 
in this topic, i. e. pie charts, graphs, percentages, etc.. 
These were presented and used in a natural way as in 'real 
lif e' . 
to Percentages. " 
, of Water Treatment And Sewage' was well attempted as was 
'Did You Know ... 7' 
(students thought that this was more 
like 'proper maths': ). Students who attempted the 
'Pollution' section showed a good deal of interest. 
" 
Is I enjoyed this topic very much. It lends itý, elf to a 
great deal of I urther work. " 
11, The ViLter Cycle' went very well. Students enjc)yed ura%%inf-, 
the flowchart and tim rraph. 'Did You Know ... ?, hud all 
tjj(ý infortmition on two F-ides with easily founLI tables. The 
work also Iollowed throuFli quite nicely. " 
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(c) Resnonses To Question 3 What Were The Bad And Unsuccessful 
Points About The Touic? 
of Time'. 
Blocks of material need breaking down into smaller units. 
Maps for 'Recreational Activities' need to be clearer and 
more useable. " 
to It was a very mundane topic with nothing really interestini 
and appealing in it. In the section 'Recreational Activities 
the estimation of distances was extremely difficult as the 
resorts that students'chose were hard to locate on the A. A. 
map, i. e. the measurement of distances an this map was not 
easy. tWater Treatment' and 'Pollution' sections were too 
much like an English assignment. " 
of In 'The Water Cycle'9 some confusion occurred between 
information on the graph and the more accurate value 
1 gallon = 4.551. Generally there was too much writing 
required. Can we think of a way of making it more 
practically based? Can we link with the biology department 
in any way? " 
'''Recreational Activities' was too difficult. '' 
to The IWater Cycle' diagram wasn't very well done. StudentS 
found it very complicated and tended just to copy the pictur4 
in the pamphlet. They had problems with 'Recreational 
Activities'. the sketch maps and calculation of distances 
proving to be very difficult. " 
"In 'Recreational Activities' the maps are very large and 
cumbersome. In general too many leaflets were required - 
a problem of resources. " 
of Again faced with a large amount of reading my students werO: 
put off, e. g. 'Water Treatment And Sewage'. 'Recreational 
Activities' was initially well attempted. The problems came. 
with trying to find distances travelled using the A. A. boOk-o 
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(c) hesvonses To Question 4- have You Anv Suggest ions For 
lmorovement? 
It A structured marking scheme is required for 'Water Treatmcnt 
And Sewage' and 'Pollution'. " 
It More practical work is desirable - or rather some kind of 
practical work somewhere in the topic. " 
V1 Generally I found this to be the least successful of the 
topics. There was too much reading in it. In 'The Water 
Cycle' there is a need to make it clear to students that a 
flow diagram is required - students tended to draw pictures. 
The marking scheme must show what detail is expected under 
'Water Treatment And Sewage'. 'Recreational Activities' is 
too long and needs to be reduced in size although access to 
better maps might help. (N. B. 1 suspect the students who 
tried this topic for me were generally weak and a better 
response might have occurred with different students. ). " 
11 Some kinds of visual aids to estimate volumes would be very 
useful. " 
it A trip to a reservoir, water treatment centre or something 
similar would be interesting. Perhaps some insight into 
what would happen if water was cut off for a day might be 
useful. We could look at countries where there is no water 
supply like ours. " 
it I suggest that 'Recreational Activities' should be taken out 
of the assessed piece section. Could anything mathematical 
be brought into the 'Pollution' session, e. g. Pollution rates, 
parts per million, etc. (graphical work? )? 
" 
VI Rather than having to write a paragraph on a pamphlet they 
have read, perhaps students could have a passage with rnis. ý; in_- 
words which they niLLst complete. 'Recreational Activities' 
would have been a lot better if the may, with all the 
activities had included a scale. " 
APPENDIX 4.3 -392- 
DOCUMENTATION OF STUDE'NTS' TOPlC IVORK 
£ JC 4fr 
BUr-ILEI%'-: 3H COLLEGE 1 13 C. S. E MATHEMATICS COURSEWO 
Lý- -- 
JA 
! Name 
Tutor Group 
ITeacher 
boxes are provided for an 
assessment of the students' 
work in line with Eý,!,,. -U's 
rc-quirements. 
By complct-iiqý t!: is in the 
presence of the student, 
each person is kept fully 
informed of his/her 
perform,, nce and prcj, 7reF-,: -,. 
-60 
An attempt has been 
made to design an 
attractive common 
front sheet for 
all topic work. 
Correctness of work 
Development and content of topic 
Completion of topic 
Independence of work 
Presentation and logical progression 
TO TAIL 
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TOPIC AS. 3ESS,, 'ETTr 
IT0PIC10L2VATIRSVPPLT 
-TýTICS TLý 
MtSýr 
44CII 
............ .......... ............ 1. 
51=. ION PýE LýVL BLANI 
TIa VATý 1/07 
VATLI 7RLAT%ý. ýj S"xU F61 
01. YOU L" ... 7 
Poi. LVT]Oh 
ýTloý ý=MLS F_7_ý 
M CCZT OF -TER 
17 
Fý)r each section attempted 
L mark out of 10 is placed 
in the empty box. 
For each topic students 
are given an assessment 
sheet which indicates the 
sections which they have 
covered and the marks 
obtained. 
0FIC 
wýX-'s ý_, 4e077 
51lýIM 
........ ................ , 
ßt ý_] oý 
ýýj E-; ý IT 
L; (TT 1 
PLL'Z,, FM" ý1, CUIRVff 
wm 1. THI "Il. 
W., Kln- 07 VULJ LLýTlllýM 51ý 
IýI"-IIII 
JOA 
; LLAVS L. A 'SI 
F/0-1 
I 
I 
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APPENDIX 4.4 
Hints And Suggestions For Module Production 
1. Watch the level of language very carefully. 
2.1 suggest that you type the script with double line 
spacing. 
3. Watch the amount of writing on each page. 
4. Use pictures wherever you can. 
5. Should you back the sheets or not? Typing on one side 
only means more paper but students complete more 
sheets thus giving them a sense of pace and progress. 
6. Exploit the type faces on your electric typewriter to 
obtain effects - especially with headings. (I suggest 
a maximum of three type faces on a page. ) Can 
Letraset or equivalent in places? 
you use 
7. A "Jumbo" typewriter is useful, if you have one, to 
provide large, clear lettering. 
8. Incorporate a system of extra questions/answers sheets 
on which students can write answers in addition to 
other sections where answers are written on file 
paper. 
9. Practical work of any kind generates interest. 
10. Can you incorporate any work involving the computer? 
11. Should you include an open-ended project/investigation 
type section in each module? 
12. Should you include sections for class discussion? 
13. Can students be involved with "off the premises" 
activities, e. g. obtaining information, surveys, etc.? 
14. Have You organised input from outside speakers? 
15. Videos/films/tape-slide programmes create interest. 
16. What about the life of your modules? Can you have 
hard covers, laminated and spiral bound? 
17. Have you planned enough supplementary sheets outside 
the bound module to allow students who wish to do 
work at home to do so (without taking the modules 
away)? 
18. A clear answer/marking scheme - simple yet fairly 
comprehensive - is required for use by students and 
staff. 
19. An assessment sheet to show progress and sections 
attempted needs to be designed for each module. 
20. You need to provide clear instructions for students 
(and staff) regarding how to use the module. 
21. If you are planning practical work you need to design/ 
provide storage facilities for equipment - easy to 
check for missing pieces and security. 
22. You need to provide pigeon holes/boxes, clearly 
labelled, for modules and supplementary sheets. 
23. You need to provide a master rcc. ord , -ýheet for the 
Leacher to give h im/her an ov(, ra I1 1) i (- t tire ()f' 
individual progresý,. 
Go(id lawk! 
Layout Of Sheets 
I suggest that a drawing board, tee square and set 
squares are useful. 
2. For sticking pictures I suggest you use SCOTCH 3M SPRAY 
MOUNT ADHESIVE rather than Cow Gum. (The Scotch spray 
costs approximately ý3.50 per can but it is economical 
to use. ) Also a set of tweezers is useful for positioning 
pictures. 
3. For paste up guidelines use a LIGHT BLUE PENCIL. This 
will not show on photocopies. 
4. When pasting pictures you will see a line around the 
edge when photocopied. 
You will need to photocopy once, Tippex out the 
perimeter line and then photocopy again to get a 
perfect copy which can be used to produce large 
quantities of sheets for the pupils. 
APPENDIX 4.5 
Results From A Questionnaire Completed By Pupils At 
The Grove School, Market Drayton 
Number of boy respondents = 10 
Number of girl respondents =9 
Age range 14/15 years 
Figures given for each question indicate numbers of respondents. 
1. Did you enjoy working on the Electricity topic? 
YES 6 
SOME PARTS ONLY 13 
NO 0 
2. What were the really good things about it? 
Comments included: 
the video 
going round the school counting the lights 
the visitor 
the posters 
wiring the plugs 
All these appeared on most of the students' responses. 
3. What were the parts which you didn't enjoy? 
Comments included: 
"The part when Nyree Green nearly blow the -; cil()()l up 
when , h(, wired a plug up wrong. " 
"All the writing. " (a popular comment) 
"The watts and Kw. I found it difficult to learn. " 
4. Is doing a topic like this in maths different to what 
you have done before in your maths lessons? 
YES 19 
NO 0 
Is it better or worse? 
BETTER 11 
ABOUT THE SAME 4 
WORSE 4 
6. Please explain your answer to question 5. 
Comments by pupils indicating "better" included: 
"In the last class we just worked out of books and it 
got a bit boring. " 
"Most of the other classes didn't let you go out of 
the classroom. " 
"It is better because you can work at your own speed 
and it is a lot more interesting than boring maths. " 
"It is better because more programs. '' 
"It is better because you have more choice. '' 
''Because I am not very good at maths. '' 
"It is better because more television programmes and 
more exciting. '' 
"Because last year in Mrs. M. maths lesson all what 
we did was write, write every lesson. It is better now 
well at least we have a break from writing, even 
though we have 4 lessons a week. " 
"In the last class we just worked out of books and it 
was boaring. 11 
Comments by pupils indicating "about the same" included: 
"I like to do sums and mathematic as well as topics. " 
Comments by pupils indicating "worse" included: 
"Because it was not like other people doing work. it 
was remedial. " 
"It was boring in places. " 
"It doesn't learn me about fractions, adding quicker, 
it's boring. " 
7. What did you think about the way the work was given to 
you? For example it was put in a booklet form rat, her 
than loose worksheets - was this good or not? 
GOOD 16 
NOT GOOD 3 
8. Were the questions easy to read and understand? 
MOSTLY YES 16 
MOSTLY NO 3 
9. Explain your answer to question 8. 
Comments from pupils indicating "mostly yes" included: 
"they were set out well and explaned what to do. '' 
I 
"The questions were easy to understand because they 
had examples. " 
"They were easy because they were well explained. 
"They were set out properly. " 
Comments from pupils indicating "mostly no" included: 
"Some of it was confusing; you just needed to look 
closely. " 
10. Did you feel that the pictures made the booklets more 
appealing? 
YES 13 
NO 5 
NO RESPONSE I 
Did you enjoy the practical work, for example the plug 
the poster, the survey, etc.? 
YES 13 
SOME PARTS 4 
NO 1 
NO RESPONSE 1 
12. Explain your answer to question 11. 
Comments from pupils indicating "yes" included: 
"the work made the work interesting" 
"yes because the poster was O. K. and Vicki Cartwright 
won the poster competition" 
"I liked the plug the best" 
"I enjoyed it because it was not like normal maths work, 
e. g. sums. " 
'. 'Yes it was enjoyable and it gives you a break from 
writing. " k, 
"because I like to do drawing and mend things" 
"it was a lot better and it wasn't borring" 
"the practical work made the folder more interesting" 
"I like walking round the school counting the lights. " 
"It was different from normal maths work. " 
Comments from pupils indicating "some parts" included: 
"It was to hard, I did not do the poster. " 
The comment from the pupil indicating "no" was: 
"It was remedial". 
13. Did you enjoy the visitor? 
YES 17 
NO 1 
NO RESPONSE 1 
14. Please explain your answer to question 13. 
Comments from pupils indicating "yes" included: 
"She was very helpful. " 
"Her talk was very interesting. " 
"She was very nice. " 
"Because she told us things we didn't no and helped us 
to find out where electricity comes from. " 
"It was very interesting and I hope she comes again. " 
"She explained more clearly about electric and she 
told us where our power station was. " 
The comment from the pupil indicating "no" was: 
"It was boring. " 
15. If you were allowed to choose a topic like this to study 
in your maths lessons (remember that it must contain 
maths work), could you suggest any titles or themes that 
would be interesting for you and your friends; for 
example motor bikes or fashion? 
Suggestions included: 
letters, fashion, POP groupsi cars, lorries, holidays, 
gas, make-up, hair care, cooking, computers, maths at 
work, television. 
16. Did you enjoy working in small groups? 
YES 15 
NO 3 
NO RESPONSE I 
17. Please tick one of the boxes to show how you would 
prefer to work. 
ON MY OWN 4 
IN A SMALL GROUP 14 
AS A CLASS 0 
NO RESPONSE I 
18. The topic included some work on science and design. 
Do you think that this made your maths lessons more 
interesting? 
YES 10 
NO 8 
NO RESPONSE 1 
19. Please explain your answer to question 18. 
Comments by students indicating "yes" included: 
"It made it interesting because it was not the usual 
maths. 11 
"because it is a mixture of everything not just boring 
maths I think the topics are a good idea and I hope we 
do another one. " 
"because you can put more into a lessun than doing 
mathes" 
"because you get a bit of everything" 
"It was very good. I think it was brilliant because 
it teaches a lot about electricity that I never new 
before. " 
Comments from pupils indicating "no" included: 
"l want to do harder work. Be moved up. " 
"lt did not make it -interesting. 
" 
"Because I like to do proper maths, example sums, 
fractions, etc. " 
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APPENDIX 4.6 
Work Displayed For Elected Representatives On The 
Leicestershire County Council 
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The Mathematics display 
The English display 
"Our Water Supply" 
illustrated how an 
interrelated approach 
can effectively be 
used within mathematics 
lessons. 
\ Iz 
I! - LTJ 
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APPENDIX 5.1 
Module With Teachers' Notes 
Called "Packaging For Coffee" 
PACKAGING 
FOR 
COFFEE 
Name Tutor Group 
English Teacher 
Project Consultant 
-409- 
t 1Ftr ? [F V-i' la p -- lkýý tu E-K. N 4 L, "7, ý JLS. ý 4 IF1 - 1114ý- %lk - Itr 1, ,V -i. ý v ýEb. AL 4 
TIME ALLOC, ý, ýýION 
This project is designed to be completed within 8 weeks. Stucients should 
spend approximately 70 mins. per week plus homeworks as required on the work.. 
OBJECTIVES 
By the end of the exercise it is hoped that students should have: 
1. devised questions for other people in an appropriate register; 
2. carried out a survey; 
3. interpreted, understood and evaluated data from a survey; 
4. worked with teachers from other disciplines within the school curriculum 
(via project consultant(s)) and with representatives from outside 
agencies (business or comi-. ierce); 
5. presented, in a register appropriate for a given audience, a report, 
having considered and discussed the importance of handwriting, layout, 
design, etc.; 
6. contributed orally at some StUre; 
7. produced a piece of work suitable for inclu! Aon in their Lllj'li! ýh 
course work folder; 
-410- 
8. worked in it variety of ways , i. e. individually, and in pairs or groups; 
developed an appreciation that in Lzi, 7,11ish skills of li., tening, speakin;. 
readint-, and writin- art. a powerful mu, ins of communication and, as such. 
form a part of all aspects of science, technology and mathewtiCs. 
INTERDISCIPLINAM' PLANNING 
It is recommended tha! colleagues from other curriculum areas, e. g. science, 
technology, mathematics, design etc., are consulted before the project takes 
place so that their expertise may be tapped. Teachers from other areas of 
the curriculum will provide a vast range of ideas and suý; gestiuns. Ideally 
the project will be conducted with the help of a teacher from another 
department (the project consultant). Together the Ln-lish teacher and the 
consultant should provide a refreshing approach, different from that either 
of them might achieve alone. 
STUDENT MATEI-I LAL 
Students wili be provicied with a student brief and ;i projuct pi; in, Inclu,! -ný. 
(it) an introduction to packaging; 
(b) a section or, vocabulary and hints; 
(c) p. iges upon which they can make notes. 
In addition informiLtion on coffee in(! bill, corJus will t)e avall:. 'ble I'). 1? -'r 
teachers for use in the classroom. 
U'IEI-'IJL SOMCES OF INFOliMATION 
Int(. -mational Cof 
'12 herna rs St reet 
London Wl . 
hrit 1!; Il . 1,0110ilc Cufle( 
6 Cittlit-i-Jric ', I r(. -, -l , 
Londun V, 'C-lb ,, JJ 
Coffee Tracie Federation, 
69 Cannon Street, 
London EC4N 5AB 
The Iýestle Company Limited, 
St. George's House, 
Croydon, 
Surrey. 
CH 9 1NR 
The lnstitute of Packaging, 
Sysonby Lodge, 
Nottingham Road, 
Melton M. owbray, 
Leicestershire. 
L-7-13 ONU 
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Article Nunber Association (bar codes) 
6 Catberine Street, 
London VZ2 5JJ 
PACKAGING FOR COFFEE 
-412- 
Student Brief --iJ 1 
A British food company which sells to many well known supermzrkets is 
introducing a new brand of coffee. The company asks you to design and 
make a container for the coffee which will have: 
0 sales appeal, i. e. be attractive to look at 
clear informiýatior, a, -ýout the contents; 
0a 
system of sealin-- the contents in order to keep them fresh. 
The work to be done by you before sending your design to the company must 
include a market research* exercise in the form of a survey to give you 
information about the public's view concerning: 
(a) the quantity of coffee which customers prefer to buy in one package; 
(b) the shape of the container; 
(c) how the container should be opened/closed; 
(d) the material to be used in making the container; 
(e) the colours of the container and its label; 
(f) the type of information that the customer looks at when buying the 
product; 
(g) who buys the coffee in the family; 
(h) a suitable nwiic for the product. 
JE: explLillec! . 11, th(- -ection called 
"Vucal)ulLir\ aný, ' 
which fullows luter. 
-413- 
The company would like the following from you. 
A detailed report about the findin--s ol the survey. You should try 
to make your report easy to read. It should contain dia-rams wherever 
possible to represent the findings, e. g. bar clizirts*, pie charts*' 
graphs*, pictograms*, etc.. You may also use a computer*, if you wish, 
to sort the information. The report must be well presented with an 
attractive cover. The cover must contain: 
the title - "Packaging for Coffee"; 
your name; 
your tutor group. 
A sketch showing the shape and dimensions of your design. You must 
give details of any calculations carried out. Vs'ork out and write down 
the area of material used to make your container. 
A mock-up* of your container made out of card. This should include 
lettering, illustrations, choice of colours, etc.. 
A statemcnt saving why you thinl-: vour ciesirn is L-ood. 
itemember - You may decide to design a completely 
style of container from the ones currently found in *, ný. 
shops if you think that it Will Z'J)Jjeý'Ll to the customers 
more. 
Extra Tasks 
To make a good job of your d(-, FiCn you will need to 1-. no%v Aii(-r(. 
i. s grown arid how the coffe(- in tl, (-- is Pruduced. T'Lis may also 
help the company when it starts its advcrtisinE camp-i[n. 1 nf orma t ion 
about this can be found on the wall display and the ref; ourcc file 
provided 1)), your te: ichcr. 
; Vritc a r(--port on wlizýt yuu i-inc um ior Your own rciurciv. ( ý, ii(! ior 
tII(. corl, I, iL IIy. 
11ý 1.11c, scctiull . 111ý! 1. lilt 
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Spacc must bc- Uiven to a bar code on your package. Look at the classroom 
resource file and find out about bar codes. 
Be prepared to answer question-, L; orallv al)out bar codes. 
5 
I !I 
J22 1 01 1ý. 
SUCCESS OR FAILUHE 
I 
5 
,I 
II II 0 10033 
11 
all 1 127'6 
The resu2ts of investigations in industry, similar to the one that you are 
carrying out, car, have a big effect upon the success or failure of a company. 
Good market research can lead to success. 
Poor market research 
can lead to problems. 
This project is des-igned to be completed within 8 weeks. 
2x 35 minute periods per week 
Students w. 11 spend 
plus homeworks as required on the work. The 
project, after being written up, will be added to students' English Language 
course work folders. 
N. B. Comments in boxes - these tasks will be carried out in the 
week between the timetabled sessions. 
Discuss the aims of the project and obtain ideas. Discuss ho%v to 
organise a questionnaire*, how to ask questions, what to ask, etc. 
WE -E-K 2 Continue with the questionnaire. A final version to 
be written 
and typed by one of the group. 
QUEST10NINAIRES TO BE DUPLICATED 
WEEK 3 VISITOit - Welcome and receive a visitor connected with a coffee 
company or supermarket who will work with the class and discuss 
such things as marketing*, sales appeal, packaging, etc. 
ESLTI ý, 
K4 Questionnaires returned. The class will discuss bow to analyse 
the information. 
A SHEET GIVING A SM37LRY OF ALL THE FINDINGS FROM 
THE ýeUESTIONNAIRES WILL BE PRODUCED FOR EACH STUDEN'T 
' indin WEEK 5 Students will receive a sheet giving a summary of all the ý 
Students will start writing their reports on the findings from the 
survey. The reports must be finished for homework. 
WEEK 6 Desif-ning the shapes and labels for the package, and making 
the package. 
Homew-ork - Answer questions 2 and .1 from the student brief. 
WE-Eh 7 Continue with the worl, from weel: 6. 
Homework - Answer question 5 from the student brief. 
WEEK 8 Provide a front sheet for your work. Sort out your sheets and 
prepare them, in a folder, ready for marking by your teacher. 
Small . -roups will be asked questions orally about 
bar codes 
(reference question 6 from the student brief). 
There are man), definitions of packaging. Three of these are given below. 
Packaging is the art, science and technolo. -Y of preparing goods for 
transport and sale. 
2. Packaging is the means of ensuring the safe deliver), of a product to 
the consumer in sound condition at the minimum overall cost. 
3. Packaging must protect what it sells, and sell what it protects. 
In a manufacturing company, packaging needs to be discussed by many people 
before it is produced. This, in itself, calls for a lot of communication, 
both written and verbal. 
Sales 
Marketing 
Packaging 
Purchasing 
uppliers 
Engineering 
There are five basic things that people consider when producing a packýige Ell - These are listed below. 
1. Appearance - it must uippeal to the buyer. 
Protection - usu"lly it must protect the conlents. 
I, ] Taken Irom the book "Packaring Management" by J. 11. briston and 
T. J. Neill - GOVD,. PliESS 
-418- 
3. Func t ion it must do specific jobs. 
4. Cost always ar, imDortant factor. 
5. Disposability how the package car. be clisposed of when the contents 
have been used. 
With various products each of the five points has a different level of 
importance. For example: 
( a) with ma! ýe-uD, appearance is likely to be very important; 
(b) with an aerosol spray, the most important thing is that it works, 
i. e. function; 
(c) with drugs and tablets protection is important; 
(d) for a yo_-hurt tub, appearance, cost and Oisposability are important. 
Vocabulary And Hip'ts, 
-419- 
GENMAL 
market research-' - it is the gathering, recording and analysis of 
information about the appeal of something to the public. 
questionnaire 
marketing 
prototype 
this is a prepared set of questions which are given to 
a number of people in order to obtain an overall 
opinion about a particular thing. 
this is a plan by a company which helps to sell its 
products to the public. Mlarketing usually includes 
advertising in the newspapers, on television, etc.. 
- this is the first or original full size version of 
something- . from which others are copied. 
mock-up - this has a similar meaning to prototype. 
MATHEMATICAL 
computer if you have a computer at home you could try to write 
a simple programme to sort out the information in the 
survey. If you do this please put a copy of your 
programme in your report. 
bar charts - these are diagrams which have bars. The heights of 
the bars tell us certain pieces of information, e. g. 
how students travel to school. 
4 
I'LL[ 
[IL 
You must remember to -clearly label your diagram. 2 
/11ý 
Vocabulary And Hints 
-420- 
NIATHENILý, T I CAL (continued) 
pic ch". rts these are diagrams where are represented as 
slices of a pie, e. g. how students travel to school. 
You mu!; t to clciirly your dia; ýrams. 
line [ýniplis tlic tu: iuý,; wlieri people go to bed. 
Pf" Iýtm Ia. ^ 2A^. 
t1mes ja Ac' 
Here a line joinin[., up plotted points represents 
infonji,, ition. 
1,1 ct (J; ýrýwls - these arc diagrams in the fonn of Mctwus mud W 
present informntion, e. g. a pictogram to represent 
the number of bicycles produced each year by a company 
i)(-tw(-ýen 1ýý76 and 1980 might be: 
1 ý)7G 
1ý; 77 
iý378 
l! ) ýi 
iIQ IC) 
(2rb 
cýý-b cýfb cr-b S:: ýD 
Gr-ýG) (Pý 
( 
r-e 
4-- 
----7-VoUtcabulary And Hints 
//00'LIATHEMATICAL (contVinued) -421- 
nets of solids when making boxes from card you will need to draw 
the net of the shape, cut this out and then bend 
to make the shape. Remember to leave suitable 
flaps for glueing. 
e. g. shape net (without fixing flaps) 
/1", 
Vocabulary And Hints 
NIATEEI'llAT 1 CAL (continued) 
nets of solicis 
(continued) 
-422- 
llc, T ( wi tI loul f -x 
ill [-ý f1a P-s ) 
0 
0 
K 
r Vocabulary And Hints -423- 
MATHEMATICAL (continued) 
areas of shapes - common shapes are: 
square 
rectangle 
triangle 
circle 
I bý 4 
A area =bxbb 
area =bxh 
area = jb xh 
area Tr 
volumes of shapes - many packages are prisms, i. e. they have parallel 
sid s, e. g. 
Volume = base area x height 
other useful volumes are: 
Voltune of a pyramid = base area x height = jabh 
I 
14cr 
Volume of a cone =t base area x height = j7rr 
2h 
Notes 
-424- 
APPENDIX 5.2 -425- 
Student Questionnaires And Results 
4, *Y640 
-5woli-c- 2-so 
a.. tergz. Gems 
HC'd 'dO= YOU LIM YOUR COMES 
TO BE PACXAGED? 
We are carrine out a survey into the views of the public reg, %rding 
packaging for coffee. It would help us very mu-h if you Could answer 
the following questions. In each question pl*mae Could you only tick 
On box. 
1. Who buys the eoffee in your house? YUH 
DAD 
GROMMOM R 
GRANDFATHU 
CHILDREN up to the 
are of is. 
(orwc, e 9 
171 
2B 
7 
21 
112 
2. . 9hat amount of coffee in one contaiiLer Sp &LL , ChTAZM 
does yo-ir family like to buy? (e. g. 100g) 
FOUIX CONTAMER 
(O. A. 200g) 
F 
LARTS WITAINER 
Uarý; r than 500C) 4 
(wo ows-ir. Z 2) 
% lx.,. ic': bkApo of container do you find the most attractive? 
4. Ho, dc Yc. ý preler to o. Der. /clo. e the cartzirer? 
If ctr. e: -, please woL; l. d you ex; lan ----------- 
N7 
(#Jo AI-swse . 4) 
c;, r 
A 7,; c ! cýI --1- 
00T. 5( 
C-,. -- R 
2-S 
14 
115 
11 
25, 
I 
(tvo 4,4swee-S) 
---------------------------- ------- - ------- 
CARDBOARD 
PIAS. "IC 
TINTIATE 
WOOD 
WE 
20 
S3 
74 
7 L-& 
IA /0 WSWC- C 2) 
RED 
GRC- N 
B. RCW 
ORANGE 
PINK 
CUAR 
W. 11ITE 
401 
22. 
ýt4 
26 26 
10 
1-4 
10 
71 
i 
OTIMR 
4? ath. r. lItAtlI__L0A'2) 
What material do you prefer the package for eaffee to be 
made from I. GIASS 
Which Polour of Container do you find the most attraptiv* for 
coffee ? GOLD 
7. What is the most import-tat imformatian in a eoffee lable 
th3t you look for ? INGREDIENTS 
YHERE IT IS 
MADE 
W. TGRT 
BRAND NAPC 
ZIDCAN 
, Uilizýl 1ý 
12-S 
.4 
20 
127 
s 
S7 
EOV TO USE 
RMBER OF CAWRIES 
5 
ot-l"I 
5 
.(-; Ozb, 4&c,, 2) 
11. The following names have been suggested for a now 
one do you like the most? 
44 --4 
Uramd Which 
RCT PCT COFM 
NIGHT COME 
LE CAA CCFM 
COFFEE BLEND 
SUN BLEND CCrin- 
RIGH Risr. cc. -FE". 
Kcs 
DRA *, ILI V. O&Sr 
CUM 
r--" 
124 
26 
26 
40 
114-1 
E 
H 
THANK YOU VERY MUCH FOR YOUR HZU. 
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(b) Fourth Year Britons Class 
SZFFEE WE CHOOSE 
For each question below please tick CHE box. 
are you male or feaft'le? 
[;; m 
-S 
I 
q0 
2. how old are you? 10-20 
21-30 R-2-1 
41-30 L917i 
si-6o M7 
61-70 
over 70 rA-N-I 
- 
(/L 
2) 
3. Does your family buy coffoe in 8-11 (IDO) L? _7j 
lkdiLm (200g) P; ý 
2=ze (30og over)Lgl. -Ij 
4. what shape container app&&LB to you most? 
41E s) 
---r-" 
. 2. 
,. 
5. How would you prefer to open and use the packBge holding coffee? 
Screw top F871 
Snap down 31d 
Other 4- 
LS-97- (wo A. 41.5'I 
IF CTIM -. (PlAIll 
6. Inwwhat materiaLl do you 21ke coffee to be packaged? Class 
fjjý7 
Plartic M/E5 
Tin plate 
Cardboard 
Other 121 
IF OTHEP EXMAIN- 
--- 
7. What colour coffee would 
N 
to you most? Red 
9reLiJ 
Brown F-2ql 
WhiteM 
Clear [ý; Fj 
Flourescent pink 
Other [ýQ 
IF OrHER EXPLAIN 
S. What is the most important information on the label? 
Ing-riedients M-d4 
A, rand name RM 
Directions fo; uae 
Iguantity 
4j*ýtier 
2q 
F-7ýý 
F. 
ly O"ChiA 
Alp AJjr4oiec 1) (sn"dc-'oý 2-) 
9. Who usually buys wff*e in your family? itum 
R. ý rT31 
Blue"6 
149-4 
I. d al 
Children m 
Grandmother 
Grandfather 
NO o9rJ SdAS-C- 
-9 
. 3. 
10. The following names have been suggested which do you prefer? 
Carnival Coffee'-Soothing 
to calabrate"r/4-1 
Flourescent wonder Woffe. 
12: 1 
Sunbeaja Coffee 
Coffee Tim 
kake quick Corite L47 
(. reat Sirain Coffee 
Sunshine Coffee 
Wham ban Coffee 
Fine Coffee 
Neat Coffee m 
THANK YOU VEHY kUCH 310R YOUR TIME IN COMPLLTM WIS QUISTIUNAIRS. 
APPENDIX 6.1 
Project Diary 
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APPENDIX 6.2 
Sample Assignments From A Module Based Upon 
"The Pharmaceutical Industry" 
USE 
OF 
COLOUR- 
THE "COLOUR WHEEL" 
Equipment needed: - (1) paints - red, yellow, blue, black, white 
(2) brushes 
(3) A3 white paper 
The object of this-'exercise is to introduce you to the skills required in 
order to mix colour pigments by drawing and painting colour wheels (two 
versions possible -a simple one and also a more complicated one). 
All colours used will be made by mixing three primary colours - red, blue 
and yellow - to make secondary colours - orange, purple and green. ' Black 
and white will be used to make light and dark shades/tones. 
PLEASE TRY THE COMPLICATED VERSION IF YOU CAN 
Simple Colour Wheel 
On an A3 sheet of white paper draw the "wheel" as big as possible 
(please see sheet 4) 
(2) Begin by painting the three "primary" colours in the centr. e ring 
as shown on the diagram (sheet 4) 
(3) Mix secondary" colours using the two adjacent primuries, C,. G. 
BLUE -t YELLOW = GIEEN 
RED + YELLOW = ORANGE 
RED + BAIUE = PUMLE 
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(4) Make pale tones of each colour by addin-- I-. HITE - paint these in 
the centre segments of the wheel. 
(5) Starting Again With Pure Col ours add-BLACK to each colour to make 
dark tones and paint in outer areas of the wheel. 
NOTE It is important to start again with new colour mixes - if black is 
added to the palc tones, a greyish colour will result. 
Complicated Colour 1"'heel 
The method for this "wheel" is similar to that of the simple one except that 
step (3) needs to be extended (please see sheet, 5 ), e. g. 
BLUE + BLUE + YELLOW = BLUEY CRIEEN 
BLUE + YELLOW = GIEEN 
BLUE + YELLOW + YELLOW = CREENEY YELLOW 
Further Tasks 
Using the colour wheel colours you have made mix and paint blocks 
of the following colours: - 
(a) warm, dark blue (b) warm, dark green 
cool, light blue cool, light, green. 
(c) waim, light orange (d) warm, li-ght red 
cool, dark orange cool, dark red 
(2) Cut blocks (or patches) of colour from pictures in old magazines 
and make two collaee/patchwork designs exploring the effects of 
colours. 
(a) Use "complimentary" (opposite) colours to create a., 
dazzling effect, e. g. blue with orange 
or red with green 
(b) Use "related" colours to create a harmonious effecto 
e. g. a cool, calm atmosphere 
or a warm, cosy atmosphere 
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(3) Can you relate colours to pharmaceutical product packagin. "? 
Try to arrange groups of colours - either painted or collage - 
to represent two of the following: - 
(a) cool and clinical (b) clean and hygienic 
(c) hot and spicy (d) sharp and fresh 
(e) natural and earthy (f) soft and gentle 
Each group must consist of at least three colours. 
POT, T. R TO YOUP EAR 
-444- SECTIO 
SOUNDNOISE 
AND THE EAR 
You are going to investigate the hearing ranges of the people in your group. 
You will be using a signal generator. This produces a buzzing sound which 
can be changed f rom a low hum to a high pitched whistle. This is caused by 
a change in the fýequency of the sound. 
Individual people have differences in sensitivity to frequency, or we can 
say they have differences in their range of hearing. 
Sketch of_p- SiMal gencrator 
8 IL ja 
0 
Aertz 
I 
rig Irvo VOCCIP W80000 
By turning the dial we can raise the frequency. 
speaker- 
When the dial is set for a lou, frequency you may not hear any sound. , 
This is 
because the frequency is out of your range of hearing. 
Turn the dial until you can hear a low hum (write down the frequency). 
Continue turninr, the dial and resettinC the frequency ussine the switches 
until you can no Icn. -er hear the high pitched whistle (write duwT. the 
Irequcncy). 
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(1) Fill in the table to show different people's ran. -e of hearing. 
- Person Range 
low frequency I high frequency 
our ears usually detect frequencies between 20 and 20,000. 
(2) How do your subjects compare to this? 0.0 a000.00*00*.. 
.......... 00............................ 0&0.0.00.. 00. 
The sensitivity of the ear varies fron, person to person and also changes 
with age. Usually youne children can detect higher frequencies thnn adults. 
(3) Do your results support this statement? .... 000000*0000-0 ..... 00., 
.000&................... 0. *. 000.0a0... 0#.. 0.0.. 000 
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Very high frequency sound can damage your ears. 
(4) What may produce this type of sound? ................ 0.0 0.. 
000............. 0............................ 0........... 0 
(5) Are there any jobs which may be-affected-by high frequencies? 
0.0.............. 00.000000000.0.0.0.. 00&0*0.000.. 
.................... 0 ............ ................... 000. 
.. 0.......... 0.. #.................. 060.......... 0.. 00.0.. 0.00 
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APPENDIX 6.3 
Stude7nt F 'edback-' 
-This was, written-on-a-weekly basis in line with the student 
diary. 
-- 
Week 1 
_Number 
of responses - 15 
Queqtion 1 
DID 
ACTIVITY 1 2 3 4 5 NOT 
DO 
Visitor - Mr. rryer, 
3M Health Care 1 4 3 6 (film about good manufacturing 
practice and tall: ) 
Visitor - Mr. Willimont, 
Fisons 2 2 5 2 4 (video about Fisons and samples 
of bottles, etc. ) 
Morning Visit M: Health Care) C. 
5 3 7 
, _Group 
Session p. m_--o_ 6 
(3: 0 Health Care) 
The Worksheet On The 3 8 2 
Pharmaceutical-Industry, 
" How. A Drug Is Discovered" 1 5 3 5 
" Medicines And Their History" 4 5 4 2 
Questions 2 and 3 
The obvious highlight of the week was the visit to 3M Health Care. 
As one student remarked 
"It was very interestinm end informative. " 
Various students didn't enjoy the worksheets but, howevers there 
was no obvious major dislike for any part of the weak's work. 
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V, e. el z -1 Number of responses - 14 
Que;: -. ion I 
DM 
ACTIVIM, 1 22 4 
I 
5 
I 
N'011? 1 
I 
ý DO 
Analysis of Existing Packaging 47 2 
Design Considerations 39 1 
Visitor - Mr. Dean 
it The History of Packar., -in 
2 14 4 2 
Use of Colour 1 
(Colour Wheel, etc. ) 
- - 
1 41 4 
-1 
4 
ic 1C 'N=bers and Bar Codes 
I 
A Ir t 4 
_I 
6 3 
Queý-tions 2 and 3 
i- the 
ý colour 
Many students en eyed the exercise on wheel. 
Surprisin, -Iy article numbers and bar codes was the most popular 
when he provided a most activity. Mr. Dean had much support 
interesting talk. For some students his tal!:, which took 
approxirrately-501 minutes, uras too long and the.,, lost conco I 
ntration. 
I 
W0017 N 
. umber of responses-- 13 
Qucý-tior I 
ACTIVIW 1 23 4 5 NIOT 
DO 
Packa-ing Technology 1 5 4 
. -reas and Vclt--! es 1 4 
3 4 
-Vi-sitor - Dr. Chippendalc , - 'I Pachatuing Ir Tbe 1 24 2 3 
Pharr- 
naceutical, Industry" 
17ct-- of Solids 23 
Questionr 2 and 3. I 
One student sumc up I'Veall: 31 b- sn"i . 
"I found r-. vcrythin, - quitc goocý*. 
Another says "Dr. Chippendale wLs very -uud". Many studcnts 
commentcd that they had 'Oenjoyed the maths" in both 'area and volumes' 
nnd 'nots of solids'. Ovcrall commcrits Indicate that the USSiVIn-! r. tr. 
Set fOr FtLdentr %vr--rc: quitc wf-1) rf-ccivca. 
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Wee!: 4 ',, 't=ber of responses - 11 (somc studonts had diffic: ulty in 
Iffetting 
to schocil ow-4n- to a heavy snowfall) 
-Questior. I 
ACTIVITY 1 5 
I 
TO 
iýctual Desi, -n Of - Box, i. e. Not Of Solid 1 
5 1 
Malking, The Shape 1 5 3 1 1 
-Designing Cover and Label 2 4 4 1 
Short Report 3 2 - 2 
Det--ils, For Company, Of 
11 Materials, Top, etc. 
1 2 4 2 
Design Considerations 
I 
1 3 
- 
Markot Research Exercise 
- 
1 
-- IT iI 
T 1 
Questions 2 and 3 
Comments supported ticks or, the grid. Students had obviously 
enjoyed designing and making the box and label. The written pa-rt 
of the project didn't rate as hiChly as the practical aspects. 
-1 responses - 10 (some students were attending V; eel,. 5 Nurrber o. 
%,., ork experience sessions at thv time of tho fecýbacl: soasior.. ) 
Question 1 
Dili 
ACTIVITY 1 2 3 
no 
The Eve 
Sect. 1 The parts of the eye 1 3 4 
Lect. 2 The retina 2 5 2 
Sect. 3 HOW do we see? 
practical work with lenses. 
Sect. 4- Lenses 6 3 
Sect. ' 5- Defccts of the eye 6 2 2 
lonU sight, short sight 
Sect'. 6 Ligh. tine in the G 3 
various room of r- house 
Sect. 7- Mczýsuring li6ht 
levels around the Cullegru 
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li, *ech 5- Question I continued 
"I, 
ACT IVIT"Y 1.0 
r0 
Ilevith And I-Ty, 7iene 
Sect. 1- Working condit . 4c;. n:; 1 
"Oct. -'I - Spremdiiig disease I I 
Sect. 3- Cleanliness 
The Agar Plates 3 
Sect. 4- Protection 
destroying bacteria 
Sect. 5- Hazards in the home 
Sect. C- Safety at work 
Visitors - Mr. Fish, Safety 
Officer 1 3 3 2 
se Sister 7, 'alker, Nur 1 
Questions 2 and 3 
Most students commented upon how much they had enjoyed attempting 
the worIz on the eye. The visitcrs, Mr. risI7 and Sister Vialker, 
had provided "a very interesting talk" accordin. - to one student. 
'ý"everal students commentcd that' there had been "too much work" 
and/or "too many worksheets". 
Weelc 
-6 
Number of responses 
Question 1 
DID 
AC"A IV I TY 1 3 5 VOT 
DO 
Sound, Noise and The Ear 
Sect. 1- Sound, types of sound 1 1 7 
Sect. 2- L'hat is sound? 2 
Units of sound, etc. 
Sect. 3- Dotccting sound, 2 
label diazram of the ear 
sect. 4- How does the ear work" 3 4 2 
11ovi do we hear? 
Sect. 5- Measuring your range 2 3 3 3 
of hL-arinG 
C- Measurinr sound 
usinC a sound meter 
Sect. 7- Lcvcls of sound 4 
graphs, tables, bar charts 
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Week 6- Question I continued 
DIL 
ACTIVITY 1 2 3 4 5 NOT 
DO 
Sound, Noise and The, Lar contd. 
Sect. 8- Living with noise 
near an airport - protecting 
our ears 
Sect. 9- Deafness - sign languzge 3 4 2 1 
Case Study On. Work Safety 
Task 1- Write a short report 2 2 
Task 2- Discussion and proposals 
for improving safety 
- 
2 2 41 11 2 
r7a 
sk 3- Prepare a notice 6 2 
Questions 2 and 3 
Comments were very diverse in nature. Overall, students enjoyed 
many sections of work on both the ear and the case study. Several 
students comnented that "there were too many worksheets". 
%; eek 7 
No feedback as all students were on work experience placements. 
General Comment 
Student responses to Question 1 indicate that the vast majority 
of the work provided for them had been quite wall received. 
The feedback sheets revealed that most students had attempted 
nearly all. of the sections. Others had several omissions in any 
one week. 
ftespcnscs to Questions 2 and 3 werc not well thouCht out and were 
mainly a written summary of what was indicated on the grid. They 
were content to write very short answers. The word borinj; or 
it boaring" occurred frequontly in Quvstion 3. This is the easy way 
for studunts to descrilic somu of the activities. (Perhaps rescarch 
is necded into what studc-nts pcrceive thc. word to moan! ) 
APPENDIX 7.1 
Examples Of In-Service Training Courses For School Teachers 
Organised In Conjunction With The Leicestershire CouEýj 
Mathematics Advisers 
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LEICESTERSHIRE COUh"IY COUNCIL 
IN-SERVICE TRAINING DAY FOR TEACHERS IN THEIR FIRST YEAR OF TEACHING 
REP0RT 
if THE ENRICHMENT OF OUR 
CURRICULUM BY MEANS OF 
PRACTICAL PROBLEM SOLVING" 
WILLIAM DAVIS BUILDING SITE AND BEAUMANOR HALL, WOODHOUSE EAVES 
FRIDAY, 22ND JUNE 1984 
Rod Bond 
Roger Bradley 
Tony Chanter 
Christine Darke 
Maurice Edwards 
Stewart Friis 
Eddie Gosling 
Ernie Moore 
Harish Raithatha 
Alison Walker 
Burleigh Community College, Loughborough 
Lansdowne House Teacherst Centre, Leicester 
King Edward VII Coomunity College, Coalville 
Burleigh Community College, Loughborough 
County Mathematics Adviser 
County Mathematics Adviser 
Woodbrook Vale High School, Loughborough 
Personnel and Training Manager, 
William Davis Limited, Loughborough 
King Edward VII Community College, Coalville 
Burleigh Community College, Loughborough 
, wo, 
May we thank all the course participants for their contributions to the 
day. We are especially grateful to Ernie Moore for his enthusiasm and 
support in promoting the day's activities, to Maurice Edwards and 
Stewart Friis for their help and encouragement and, lastly, to 
Roger-Bradley for taking slides at the building site. 
Rod Bond 
Eddie C; osling 
PR0GRAMME 
9.15 - 9.30 
9.50 
10.00 - 10.15 
Assemble at Beaumanor Hall 
Arrive at William Davis building site, Shepshed 
Introduction by Mr. Ernie Moore, 
Personnel and Training Manager, 
William Davis Limited, Loughborough 
10.15 - 12.30 Observation of the many activities and tasks 
performed on the building site. Opportunities 
will arise for teachers to have brief discussions 
with both craftsmen and trainees. 
1.00 2.00 Lunch Beaumanor Hall 
2.00 2.15 Introduction to the afternoon's activities by 
Mr. Ernie Moore 
2.15 2.45 Idýntification of the skills used by personnel 
on the building site. This session will enable 
teachers to work in small groups and is aimed at 
analysing the observations made during the 
morning visit. 
2.45 - 3.15 Plenary Session - an opportunity to pool ideas 
and have open discussion. 
3.15 - 3.30 Tea 
3.30--- 4.00 Pr6duction of ideas on how practical aspects 
observed in the mor 
, 
ning could be incorporated 
into our, teaching programmes within schools. 
Small groups will be asked to list skeleton ideas 
on paper and hand them in at the end of the session. 
4.00 - 4.30 Ideas by teachers currently workinC on topics 
associated with practical real-life situations in 
schools 
Eddie Gosling - Woodbrook Vale High School, 
Loughborough 
Rod'Bond - Burleigh Community College, 
Loughborough 
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SESSION REPORT'S 
10.00 - 12.30 Visit to William Davis Limited Building Site - 
it Foxwood", Leicester Road, Shepshed. 
Introduction 
Mr. Moore gave a brief introduction. William Davis Ltd. employ 
approximately 650 people and have an annual turnover of C25 000 000. 
They are involved in both new house building programmes and house C, 
modernisation as well as industrial and commercial projects. 
Training officers in industry need to continually up-date themselves 
with important trends in education" said Mr. Moore. He felt that 
teaching was an insular profession. He welcomed and encouraged visits 
by teachers as a means whereby they can become acquainted with what 
really happens in industry and subsequently appreciate the type of 
trainees required. 
For the building industry, some academic success was required of applicants 
wishing for formal training by the Company but many other qualities were 
valued, e. g. 
(1) candidates should have an enquiring mind; 
(2) they should be "busy" people and be taking an interest in a variety 
of activities, e. g. have a paper round, have a range of bobbies, etc.; 
(3) they should be able to communicate effectively both by written word 
and verbally; 
(4) they should have certain social skills, i. e. to be able to work 
happily with others and especially to work as a member of a team; 
(5) they should possess self-discipline especially in relation to safety 
matters on site - Mr. Moore felt that. discipline in schools generally 
leaves much to be desired. 
The idea of a profile for each student is warmly welcomed by industrialists 
as a means whereby the qualities listed above (and others) could 
be assessed 
when appointments of trainees are made. 
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The relevance of mathematical topics taught in schools to real-life 
situations was important as a means whereby students could be motivated 
to work hard and not be "switched-off" as appears to be the case with 
many'students in-their last years at school. 
Site Visit 
Points noted which may be- of some use to the mathematics teacher 
included; - 
(1)., a piece work systemlis in use; 
(2), 
-templates, are used-for cutting arcs; 
(3) bending allowances are needed for pipes; 
(4) allocation of space is made for gardens; 
room allocation in buildings . 
is varied, e. g. "batchelor pad'; 
(6) vertical and, horizontal m9asures are important; 
(7) surveying is used for marking 
ýut sites; 
(8) every dimensi6n was metricated - all drawings are in metric 
and nearly all materials are supplied in metric sizes - Mr. Moore 
felt that continued use of imperial units confused craftsmen and 
trainees and held back the full introduction of the metric system; 
(9) local authorities have great power with regard to planning new 
building complexes; 
(10)market research is used by the building company to ascertain types 
of buildings that will sell; 
(11)the sequence of jobs on a building site is important -. use of 
flow 
diagrams and bar charts; 
(12)kitchen layouts involve art, design and technical drawing - these 
. -are 
subject to certain regulations; 
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(13)craftsmen have to work from drawings which automatically involve 
tolerances; t 
(14)checking for squareness involves basic mathematical concepts; 
// 
-% 
-e-- 
the 
double diagonal 
method' 
(15)the height of lintels, doors, etc. are set using a storey rod; 
(16)bricklayers need to be able to calculate/estimate the number of 
bricks required for a particular job - at times they meet 
geometrical constructions, e. g. curved brickwork and arches, 
using wooden templates made on site; 
(17)volunes of material to be removed from foundations have to be 
estimated - this, for example, helps to decide how many lorries 
are required; the amount of concrete has to be calculated; 
(18)the carpenter on site needs a good understanding of certain 
geometrical properties, e. g. cutting wooden roof structures; 
(19)craftsmen need to be able to read and interpret geometrical 
drawings, e. g. plan, front and end elevations; 
(20)plumbers need to be able to calculate - heat losses 
II -size of pij>es- 
boiler sizes 
number of radiators, J 
(21) electricians meet formulae involving current, voltage and resistance. 
Deputy Site Foreman 
7be Deputy Site Foreman gave his view regarding the main mathematical 
skills encountered on site: - 
approximation/estimation - very important 
money -- relating to costs of materials and wages 
percentages - percentage increases and decreases 
areas 
volumes 
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Paul a trainee in his last vear of training 
Paul said, with conviction, that school for him had been boring. "All we 
did in our maths. lessons was use books - there was no practical work at 
all. I'm not surprised that so many kids are'turned off maths. to . 
In spite of the importance given to the use of calculators in schools, 
Paul pointed out that it was impractical to have calculators on site. 
The men worked very well without them! ' 
THE PROGRJUSIE FOR THE AFTERNOON SESSION WAS REARRANGED SLICHTLY. 
2.00 -ý3.00-'Identification of Skills Used by Personnel on'the-Building Site 
(1) Estimation was important. "Back of envelope" calculations were carried 
out without the use of a calculator due to practical considerations. 
Employees gained in confidence with practice, 
(2) Teamwork was very important on the building site. In schools children 
are taught to work on their own for a large proportion of the time. 
Mr. Moore felt that more opportunities for teamwork should be made 
available. 
(3) An understanding of, tole: rances and accuracy.. appropriate to the task 
was essential. An understanding of cumulative tolerance was important. 
(4) Craftsmen needed an understanding of basic geometry, e. g. a carpenter 
for roofing joints, a bricklayer for making curved arches and checking 
squareness. 
(5) Craftsmen had to have a knowledge of strength of materials. 
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SUGGESTED PROJECTS SUITA13LE FOR USE IN SCHOOLS (AS A RESULT OF 
THE DISCUSS IONS) 
1. The design of a house, both exterior and interior, dealing with 
both aesthetic and functional appeal. This could involve: 
(a) scale drawings; 
(b) pictorial/3 dimensional views; 
(c) making models; 
(d) a market research exercise involving collection, analysis 
and representation of data. 
Designs of kitchens and 
bathrooms may well be 
'an 
interesting project. 
2. The design of roads, drives and gardens associated with a new 
building site. This could include much incidental information 
such as types and cost of plants, shrubs and trees, etc. 
3. Estimation - the number of bricks/amount of mortar for a building 
plus the relevant costs. 
4. The use of concrete - ingredients, their properties and costs 
together with 'related problems based upon ratio. 
5. The -ddsign of devices for checking that surfaces are level and/or 
vertical. 
6. The basic surveying of a site. 
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7. An investigation into the cost of buildings and how companies make 
a profit. 
S. The materials used and layouts required when connecting basic services, 
_e. 
g. gas, electricity, water and drains, to a property. 
3.00 - 3.30 An Opportunity For Mr. Moore To Comment Upon What He Would 
Like To See In Schools 
Comments made include: - 
(1) The need for a'brýoad curriculum was accepted and whole-heartedly 
supported. 
(2) There is a need to develop social skills amongst students. 
Communication, both written and verbal, is of the utmost importance. 
Trainees in industry need to work harmoniously with others as a team. 
They need to be able to discuss problems/approaches in a sensible, 
logical manner. 
(3) Schools should'make every effort to produce individual student profiles 
to assist training officers in selection procedures. 
(4) Discipline is important - in some schools this leaves much to be 
desired. 
(5) The "basics" are important. 
(6) Mathematics should be made more relevant to students' current and 
projected experiences as a means whereby they are motivated to work 
hard. 
(7) Mental arithmetic is important as well as a sound knowledge of tables 
which is always'needed. 
(8) Problems of a practical nature are useful. 
(9) Reading of engineerine drawirigs/use of scales are very important. 
-462- 
3.45 - 4.15 An Interrelated Approach To Teaching At Woodbrook Vale 
Hich School 
Eddie Gosling outlined how the staff at Woodbrook Vale High School use 
an interrelated approach to their teaching. A "centre of interest"'is 
chosen and all the specialist teachers work together to form links across 
the curriculum. Their philosophy is to adopt a skills based curriculum. 
In the f irst and second years students spend 50% of their school time 
with a "base" tear-her. During this time students study Mathematics, 
English, Science and Humanities. In the other half of their time 
students go to specialist lessons such as Design, French, Expressive Arts, 
Games, etc, Double and triple rooms with teams of teachers are used 11. 
which means that specialists are available in base time to give guidance, 
thus making their approach very flexible. Mr. Gosling described some of 
the activities which had been introduced at Woodbrook Vale, e. g. 
(a), an exercise involving entrepreneurial skills each class in a 
particular year were given C5 to spend and were asked to devise 
methods for making a prof it; they became involved in various 
activities which resulted In every class making a profit, the 
lowest net profit being 23076; 
(b) an investigation into the aesthetic appeal and functional design 
of packaging; he illustrated this with samples of his students' 
work and a basic Easter egg box. 
He emphasised that with a skills based approach to teaching, dialogue 
and interchange of ideas between teachers with differing interests and 
backgrounds brought about refreshing ideas which were proving to be both 
stimulating and exciting to the vast majority of students. 
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Feedback From The ParticiDants 
it. 
Alison Walker She had enjoyed the day and would welcome the 
opportunity to visit other industries. She felt 
that the exercise would also have been very useful 
for more established teachers. 
Christine Darke - She had enjoyed the day. She would like to try a 
project in schools based upon the design of a kitchen. 
Tony Chanter 
Harish Raithatha 
He had enjoyed the day. It had given him an insight 
into the construction industry. He was very interested 
to learn more about Woodbrook Vale's approach. 
- He bad learned a lot about the building trade. - He was 
impressed by the approach adopted by Woodbrook Vale 
and would welcome the opportunity to visit the school. 
Maurice Edwards - He was excited to get into the world of work and to 
see, at f irst hand, how parts cif the school curriculum 
could be applied. 
Ernie Moore He emphasised the importance of closer liaison between 
industry and schools. He hoped that teachers are 
becoming more aware of the importance of social skills 
and would make a special effort to encourage group 
activities in the classroom. "We want children who 
have confidence and the ability to thi nk for 
themselves and adapt where necessary. " He was 
excited about the approach currently being adopted by 
Woodbrook Vale. 
Final Comment 
The day encouraged dialoaue between teachers and teachers, and between 
teachers and an industrial training manager. Interchange of Ideas and 
sharing views must be of benefit to all concerned and ultimately result 
in a more realistic approach to curriculum development. The course 
was poorly supported and yet those who attended thought it to be 
worthwhile as well as being enjoyable. 
Itod Ljond 
LEICESTERSHI R6 EC0UNTYC0UNCI 
IN-SERVICE TRAINING PROGLU21E FOR NEV-, ' HMDS OF MATHEWLTICS DEPArTIMN'rS 
REPORT 
II SCHOOL MATHFAIATICS AND 
PARENTS, THE CO? a. UNITY 
AND INDUSTRY/COWERCE" 
BEAMINOR HALL, WOODHOUSE EAVES - WEDNESDAY 15771 JtJNr. 1983 
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PART IC I PAN'TS 
Rod Bond 
June Bott=ley 
Roger Bradley 
Dave Bushell 
Terry Byng 
June Dawkins 
Bob Dunne 
Maurice Edwards 
Des Fell 
Stuart Friis 
A. J. Garrett 
Roger Hawes 
Tom McSorley- 
Peter Morley 
Gloria Pace 
Ann Pearson 
Geoff'Simpson 
D. Slater 
Sheila Wilson 
Burleigh Community College 
Staff Management Team, Marks & Spencer PLC, 
Leicester 
Lansdowne House Teachers' Centre, Leicester 
Training Department, Brush Electrical Machines 
John Cleveland School 
Martin High School 
Director, Charnwood Training Centre, Loughborough 
County Mathematics Adviser 
Newarke School 
County Mathematics Adviser 
Sarson High School 
Training Manager, Walkers Crisps Ltd., Leicester 
Castle Donington Community College 
Training Department, Brush Electrical Machines 
Parent of Student at Burleigh Community College 
South Wigston High School 
Parent of Student at Burleigh Community College, 
Coalville Upper School 
Wreake Valley Upper School 
. 000. 
May I thank all the course participants for their contribution to the day, 
the visitors for their willingness to take part, Roger Bradley for 
taking 
photographs, Peter Morley, Dave Bushell and their staff for the most 
informative visit, Maurice Edwards and Stuart Friis for their help, 
. encouragement and support 
in organising the day*s events. 
Rod'Bond 
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PROGRAMS 
9.00 
9.15 - 10.45 
10.45 - li. 00 
11.00 - 12.15 
111.15 - 1.00 
1.30 - 4.30 
SESSION REPOR7S 
9.00 
Introduction 
Schools/ Inctustry/Commerce Liaison 
Coffee 
Parents*/Commun-Ity Needs 
Lunch - Beaumanor 
Peter Morley and Dave Bushell, Training Department,,, 
Mathematics and Modern Technology in the Workshop 
Training Centre, Brush Electrical Machines - 
Introduction 
Rod Bond gave a brief introduction. He highlighted the following points: -- 
(1) Education is a continuous process throughout life. 
(2) There is a real need to share and standardise approaches especially'in', 
the interests of trainees. 
(3) 7be accountability of schools and schoolteachers - to whom are they 
accountable? 
(4) Are schools/teachers unrealistic in what they request of training officers 
within industry/commerce? 
10.45 Schools/Industry/ 
Commerce Liaison 
We were pleased to welcome representatives from: - 
Brush Electrical Machines Limited - Dave Bushell, Training Department ý 
Marks and Spencer PLC - June Bottomley, Staff Management Team 
Walkers Crisps Lintited Roger Howes, Training Manager 
who were present to discuss schools/ indust ryl commerce liaison. They had 
been 
asked to consider the following specific questions. 
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Qu. I 
Qu. 
Qu. 3 
Are there any initiatives which industry/commerce are 
taking or could take to assist mathematics teachers 
within schools to make their subject more interesting, 
meaningful and relevant to life? 
Are there any initiatives which mathematics departments 
within schools could take in order to improve liaison 
between schools and industry/commerce? In conjunction 
with this, are there any ways in which the skills of 
, schoolteachers could assist industrial training officers 
in training programmes within their companies7 
-Is there a need for more formal discussions between 
mathematics teachers and employers with reference to 
course contents, teaching methods, assessment, etc. at 
both school and industrial training level, especially, 
in the light of the many new innovations currently being 
suggested for the 14 - 19 year old? 
Course participants formed three small groups, each led by a visiting representative. 
They discussed-a designated question and then reported back to the whole group 
in a plenary session where an interchange of ideas took place. The following 
points were noted: - 
(1) One initiative which has proved successful is the organisation of a short 
Mathematics for Craft Apprentices" course organised by teacners and 
Indu. strialists for prospective apprentices, offered after their C. S. E. 
exa: minations had been taken and prior to their comnencement of work in 
industry. 
(2) Industry values the opportunity to speak to students and parents in both 
high and upper schools regarding careers and their contents. 
(3) Industry, values both short and long visits from schoolteachers and sees 
them. as a means whereby mutual understanding can be achieved. Certain 
companies have had schoolteachers working on their preniser. for up to 
9 weeks. There is also a need for industrialists to visit schools. 
(4) Schools could possibly assist training departments in Indu5try/commerce with: - 
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(a) selection testing procedures 
and 
(b) training programmes required to help retrain employees to cope 
with new technology. 
(5) It was generally agreed that there was a need for more formal discussions 
between mathematics teachers and employers. 
Other points which emerged from the discussion session were: - 
MIt would be beneficial for teachers to work for periods on the "shop 
floor" and both teach in context and learn in context. 
(ii)II, ith the introduction of new technology it has become apparent that 
different skills are required, i. e. thinking skills, observation and 
reaction techniques. 
(iii)The rate of change in industry is very rapid. 
(iv)Industry is moving to tests in contexts. 
(v)Employees are interested in a "well rounded individual". They consider 
examination results to be of importance but value social awareness, 
personality, etc. 
(vi)We all should realise that teaching does not stop at examinations. 
At the beginning of the session a quote was given from a letter received from 
a training officer. 
The modern educationalists' outlook does not pay due regard to 
the facts of working life and the needs of industry. They 
adopt the most unrealistic attitudes when attempts are made at 
serious discussion between teachers and industry to try and 
resolve the problems that beset us. I have taken part in a 
number of these latter discussions and find that the only 
factor, and divisive at that, to emerge is that opinions are 
polarised. " 
It was very encouraging to note the way in which the participants were willing 
to discuss and exchange views and ideas - no polarity an this occasion: 
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11 11.00 1". 15 Parents'/Community Needs 
We were grateful to 
Gloria Pace 
Parents of students at Burleigh College Geoff Simpson) 
Bob Dunne Director, Charnwood Training Centre, Loughborough 
for theirvillingness to take part in this session. 
Questions suggested for discussion were: - 
Qu. 1 
Qu. 
Qu. 
Do parents want to know more about what and how 
mathematics is taught in schools? If so, how should we, 
in schools, inform parents about course content, 
teaching methods, assessment, etc. - by paperwork? 
meetings? open evenings? 
Are there any ways in which we could use the many skills 
of parents (and their goodwill) as a resource in schools, _ 
e. g. in the classroom? with help In the organisation of 
storage? repairing books? typing? or with their 
practical experience and industrial/commercial contacts? 
Should the mathematics department investigate what help, 
if any, they could offer in the form of daytime provision 
for the unemployed and adults who wish to improve their 
mathematics (at all levels)? 
This session was introduced by reference to two abstracts from the Cockcroft 
Report. * 
We believe that there is widespread misunderstanding among the 
public at large as to the levels of attainment in mathematics 
which are to be expected among school leavers. to 
* MTHEMATICS COUNTS - 'Report of the Co=ittee of Inquiry into the Teaching 
of' Mathematics in Schools under the Chairmanship of Dr. IV. 11. Cockcroft'. 
H. M. S. O. 1982 
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Parents can exercise, even if unknowingly, a considerable influence 
on their children's attitudes towards mathematics. We believe that 
it is therefore important that schools should make active efforts 
to enlist the help of parents by explaining the approaches to 
mathematics which they are using and the purposes of mathematical 
activities which parents themselves may not have undertaken while, 
at school. " 
Course participants divided into two groups, each led by a visitor. They 
discussed the questions and then reported back to the whole group in a Plenary 
session. The following points were noted: - 
(1) Parents do want to be informed; the problem appears to be how to involve 
more of the reticent parents. 
(2) Some parents are bewildered by what goes on in schools. They feel a sense 
of inferiority. 
(3) The first contact between teachers and parents is very important. 
(4) Should teachers make more home visits? 
(5) Some ideas were suggested on how to "inform" parents. 
(a) Provide a brief outline of courses in a school prospectus or 
school video. 
(b) Have open evenings for new and existing parents (in June), not 
specifically in mathematics but to give parents an overall idea 
of what is done. 
(c) Organise meetings specifically for mathematics in an open forum; 
It was agreed that parents should be involved actively in the 
meetings and not take a passive role. A 
"show" of exhibited work 
may detract and mislead parents regarding the "real work" carried 
out in the mathematics department. 
(d) The goodwill and enthusiasm of a school's Parent/Staff Association* 
should be harnessed in helping to organise meetings as in (c). - 
(e) A mass of informative paperwork can be forbidding. and thus ineffectIve, 
to many parents. 
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(6) It was felt that schools should investigate what they can offer to the 
unemployed, not Just in mathematics. Points arising were: - 
(a) What. does unemployment mean? The unemployed are "reluctant" to 
seek education. 
(b) A better kmowledge of social "misfits" is needed. 
(c) Do we really understand the stigma of unemployment? 
(d) Meetings for the unemployed are not fruitful. 
(e) Vast social problems occur in conjunction with the unemployed. 
We need stepping stones, i. e. set down particular steps and aim to 
solve problems at varying stages. 
M We need to revalue the status of unemployment. 
(g) Why do we create Youth Training Scheme centres? Why not use schools? 
- Is there a misuse of resources? 
(h) Youth Training Scheme tutors and school teachers could work together. 
Involvement by school teachers in programmes for the unemployed would 
_necessitate 
extra staffing; for schools. 
'It was concluded that the goodwill of parents in schools was a valuable 
asset. We should not formalise the way we use parents but should work 
on an ad-hoc basis dependent upon the needs of the school and In the 
interest/skills of the parents. 
1.30 - 4.30 Mathematics and 
Modern Technolory 
in the Workshop 
We would like to thank Peter Morley and Dave Bushell at Brush Electrical Machines 
for inviting us to visit their Trainln[; Centre. 
The afternoon session illustrated how mathematics is applied in thu enginecrinc 
Industry. It highlighted the practical mathematical problems encountered by 
young peoplL durinC their training period. There were. demonstrations showing 
ho% nem tochnolOC5 is becoming an important part of training. 
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The type of apprenticeships offered by Brush Electrical Machines Ltd. "were 
described together with a brief summary of the products of the Company. 
The main part of the afternoon was designated as an opportunity for the teachers 
to spend some time "on the shop floor" in the training centr. e. They were openly 
invited to talk to first year trainees and were shown the new technology 
currently being used within the training area (and also in the main works). 
A short session to discuss selection tests was held towards the end of the 
afternoon. 
Observations 
This was an excellent occasion for teachers, training officers and trainees 
to discuss first year training tasks in the workshop. 
(2) Teachers commented upon the mature, pleasant and responsible manner 
exhibited by trainees. Perhaps this demonstrates the need for personality 
and social awareness in a trainee in addition to academic ability and 
manual dexterity. 
FEEDBACK FROM TEACHERS PARTICIPATING IN 711E COURSE 
A questionnaire was prepared in conjunction with the course. 
Teachers were asked to comment on the day's events. 
Questions and responses are shown below. 
Question 1 Did you feel that the day was useful 
and worthwhile? 
Resnonse 9 replies indicated YES. 
Please tick 
Yes 
Not Sure 
No 
9 
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Question 2 What'were the good points? 
Resr)onser included: Talking to people who are not teachers 
Getting on to the to shop floor"' 
Hearing the views of trainees, co=unity workers and 
parents on education in general 
I've never had such contact before 
Reinforced my belief in what industry wants of pupils. 
Question 3 What were the bad points? 
Responses included: The "bulk" ofýthe issues leave me feeling too ineffective 
We could have done with an extra session to identify 
one area on which to start. 
I do not think enough time was allowed to develop the 
discussions. 
1-didn't see any actual training. * 
*X. B. It was going an all, the time during; the visit. 
I 
Question 4 Did you like the format of th e morning 
session, i. e. discussion groups then 
plenary sessions or would you prefer 
more formal "talk then question" type 
sessions. 
Do you have any other suggestions? 
Please tick 
session 
Prefer 
discussion 
groups and 
plenary . 000 
Prefer 
talk then 
question 
Others 
. 0.0 
0000 
Response 7 preferred discussion groups then plenary sessions. 
9 
I person preferred a talk then discussion groups. 
I person preferred a mixture of both. 
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Question 5 Have you any general comments on the Schools/ 
Industry/Commerce Liaison session? 
Resr3onses included: We require more time to persuade industrialists 
, 
It doesn't happen often enough. 
We teally needed a whole day on this, but this has 
left me feeling more willing to approach industry. 
The issue of maths. teachers being involved in the 
preparation of selection tests designed by companies 
ought to be followed up. 
Question 6 Have you any general comments on the Parents/ 
Community Needs session? 
Resnonses included: I will follow it up. 
More parents should have been available for consultation. 
Insufficient time given to this aspect. 
The session turned out to be far too socio-political. 
Interesting, but I didn't feel we were able to evolve 
any solutions to the problems which we could all 
identify. 
I thought it very unlikely that High Schools could help 
the unemployed without major changes. 
. Question 7 Have you any general comments on the visit to 
the Brush Training Centre? 
Responses included: Very interesting. 
Interesting and enlightening. 
Talking to the apprentices was interesting and I would 
have liked to have spoken to some of the craft 
apprentices also. * 
Enjoyable visit - both staff and trainees were polite 
and very helpful. I would have liked to have seen 
more of the work that the trainees actually do in 
their first year. 
Perhaps we could have used the second half as a large group 
discussion with more trainees. They certainly had a 
lot to offer. 
N. B. Craft apprentices were working in the centre and 
were available for discussion. 
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Question 8 Would you like future in-service training 
-programmes to include 
(a) more sessions involving speakers Yes 
from industry/commerce/co=iunity? Not Sure 
No 
Please tick 
00 
Re. gDonse: 5 said YES 
"9 
2 said NOT SURE 
2 said NO 
(b) more visits to a diverse range 
of industrial/commercial 
establishments?, 
Yes 
Not Sure . 
No 00 v. 
0.. & 
Resnonse: 7 said YES 
2 said NOT SURE 
Question 9 When you return to your school are there any 
recommendations that you will make as a result 
of the day's activities? 
Resnonses included: Liaison with other employers. 
Simply to concentrate on the basics. 
Recommend that reports and personal contact is 
more important than we think. 
Support the push to turn the college into phase 3 
to facilitate more involvement with the community. 
Teachers ought to get Out into industry/commerce 
to see for themselves. 
With regard to mathematics, I think that what we are 
doing in schools is 
' 
in the main what is required by 
industry although, perhaps, we need a more practical 
bias. I do feel, 'however, that schools ought to 
brine pressure to bear on all industry/commerce to 
allow math&. teachers to be involved in re-writing 
the mathematIcs tests given to prospective trainees. 
The sad thing is that these tests at present don*t 
even test what the employers want them to test or 
think they are testing. I an, sure that open discussion 
on thiE matter could have widespread benefits - (cont'L. ) 
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Question 9 
Responses (cont'd) for example we are teaching multiplication 
of fractions because we think employers are 
testing it - employers are testing it but 
only because they think it is something 
important that mathematics teachers want to 
teach. This ought to be discussed further 
and not allowed to drop just because we 
didn't have time for it. 
The relevance of Imperial Units. 
Quest-ion 10 Have you. any other comments? 
Reszonses included: It seems that industrialists etc. are relying on 
maths. exams simply as a test of memory. They 
require thinkers but really are selecting on 
memory. I now realise I have to teacl-, to pass 
exams for my pupils to get work-, then teach 
pupils to be learners and thinkers in their 
own right so as to be successful in their jobs. 
I found the day thought provoking in the wider 
aspects of education and the need to modify 
school courses drastically to suit today's 
needs emerged. As a help in the role of head 
of department, however, I do not think there 
was much to use. There is definitely a need 
for a day such as this - -whether 
in the context 
of this course or not I am not sure. 
OVERALL CONCLUSIONS 
It was most satisfying to see interchange of ideas between mathematics 
teachers, training personnel, parents and committed community workers, 
(2) 7be day was ambitious and tried to do too much. The morning sessions were 
successful in the fact that earnest discussions took place, but too little 
time was available to debate and develop ideas in depth during the plenary 
sessions. 
(3) Teachers f ound the visit to the Brush Training Centre of great value in 
respect of having the opportunity to talk to trainees and instructors in 
the working environment and seeing how mathematicr Is applied 
"on the 
shop floor". 
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RECONMENDAT IONS FOR FUME IN-SERVICE 7RAINING 
These are a few suggestions of mine which may be suitable as a follow-up 
to the course. 
(1) Examine how a number of schools inform parents about contents and teaching 
methods of mathematics (and other) courses. Relate the findings to the 
discussions which took place in this day's session and provide 
recommendations and examples of good practice. 
(2) Schools and Y. T. S. scheme organisers should liaise to see how resources 
can be used, in an optimum manner. 
(3) More visits -to a diverse range of industrial/commercial concerns would be 
of benefit -to teachers: suggest hosiery, f ood processing, pharmaceuticals, CD 
banking, building firm, wholesale or retail outlet. 
(4) More efforts should be made to give teachers the experience of working on 
the shop floor with training instructors and also giving training 
instructors the experience of working in schools with teachers. 
(5) Teachers could approach local firms with a view to discussing any help they 
can offer with training programmes. Suggest starting points: - 
(a) collaboration on form and style of selection tests 
(b) retraining programmes for employees involving new technology. 
(N. B. discussions regarding selection tests aroused much debate by 
course participants) 
(6) The visit to the Brush Training Centre highlighted the interrelated approach 
to learning on the "shop floor", e. g. 
Computers 
(for records and control) 
Safety 
(Guards, Goggles) 
Science 
(Use of Different 
Materials, 
Welding, etc. ) 
Design 
(Drawin. -s) 
TRI-INING 
P.., 0G: WMr 
Mathmatics 
(Calculations) 
Technology 
(Use of blachinesý 
and Equipment) 
Co=unication 
(Writing Repo. -ts) 
This approach could make learning processes in schools more relevant and 
meaningful to students. Perhaps there is a need for discussion by inter- 
disciplinary groups of teachers on teaching programmes and how subjects can 
be taught'in an interrelated manner, not in isolation as often happens at 
present. * 
(7) An in-depth investigation into what qualities employers are looking for 
in prospective employees, e. g. 
academic ability 
personality 
interests 
reliability, etc. 
resulting in a statement to schools and parents. 
Rod Bond 
Burleigh College 
June 1983 
------------- 
A research project on this aspect is currently in progress at the 
Centre for Advancement of Mathematical Education In Technology 
Loughborough University. under the direction of Professor A. C. Bajpai. 
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LEICESTERSHIRE COUNTY COUNCIL 
IN-SERVICE TRAINING DAY FOR HEADS OF MATHEMATICS DEPARTLIENTS 
BEAMIANOR ILkLL# WOODHOUSE EAVES TUESDAY, 19th JUNE 1984 
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PART I-- I PANrS 
Lynne Alba 
Ian Anderson 
Rod Bond 
John Bowles 
Roger Burton 
John Costello 
June Dawkins 
Maurice Edwards 
Pam Farquharson 
Stewart Friis 
Phil Harvey 
Jeff Lee 
Chris Morley 
T. G. Swift 
John'Stoeter 
Ken Tyler 
Brockington College, Enderby 
Robert Smyth School, Market Harborough 
Burleigh Community College, Loughborough 
Burleigh Community College, Loughborough 
Gateway Sixth Form College, Leicester 
Education Department, Loughborough University 
of Technology 
Martin high School, Anstey 
County Mathematics Adviser 
King Edward VII Upper School, Melton Mowbray 
County Mathematics Adviser 
Gateway Sixth Form College, Leicester 
Woodbrook Vale High School, Loughborough 
Woodbrook Vale High School, Loughborough 
English Martyrs School, Leicester 
Wyggeston Collegiate, Leicester 
Leicestershire Advisory Service- 
. 000. 
May we thank all the course participants for their contributions to 
day, especially Maurice Edwards and Stewart Friis for their help, 
encouragement and support in organising the day's events. 
the 
Rod Bond 
Jeff Lee 
Chris morley 
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PROGRAMME 
9.15 - 9.30 Introduction - Stewart Friis 
9.30 - 10.30 ti Teaching Tor)ics In An Interrelated Way" 
Rod Bond, Mathematics Curriculum Area, Burleigh Community 
College, Loughborough, and part-time research student, 
MIET, Loughborough University of Technology. 
10.30 - 11.00 Coffee 
11.00 - 12.00 The Mathematics Department 
Small group work to discuss 
(a) how we operate at present in terms of organisation, 
teaching methods, content, etc. - the benefits, 
frustrations and problems; 
(b) what we would like to do in our mathematics lessons 
in an ideal situation; 
(c) the problems/difficulties to be overcome if an 
interrelated approach is to be of value, e. g. school 
organisation, resources, team teaching, assessment etc. 
12.00 12.45 Plenary Session - to discuss and evaluate ideas from the 
previous session. 
12.45 - 1.45 Lunch 
1.45 - 2.00 Introduction - Rod Bond 
2.00 - 3.15 Developing A Topic For Learnin 
Small groups will be asked to work together on a specific 
topic(s) and produce a skeleton outline 
' 
incorporating,. 
where possible, real life applications. Topics will be 
chosen to suit both 11-14 year old and 14-16 year old 
age ranges, 
3.15 - 3.30 Tea 
3.30 4.00 Plenary Session - feedback from the previous session to 
include ideas/suggestions for future developments if 
appropriate. 
4.00 - 4.30 A Case Studz 
Jeff Lee and Chris Morley of Woodbrook Vale High Schools 
Loughborough will illustrate how they have adopted an inter- 
related approach to teaching and will report on their 
experiences. 
The organisers are very grateful to the students and staff at Woodbrook 
. 
Vale High School for providing the display material. 
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SESS10NREP0RTS 
_ 
9.30 - 10.30 Teaching ToDics In An Interrelated Way 
The contents of this session can be summarised by referring to the overhead 
transparencies used. 
1. The tasks of the Mathematics teacher. 
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2. Comments about current Mathematics teaching. 
EXTRACT FROV "TIDO MMR UATHS" BY MICHAEL CORNELIUS, SENIOR LEMSER, 
SCHOOL OF EDUCATION, MIVENSM' OF DI: RHXV (TIMS EDUCATIONAL SUPMENTINT, 
NOVEkSER 19S3) 
Her Majesty's Inspectorate has said '.. at the extreme utilitarian end 
of the range of reasons for teaching mathematics, each person needs to 
know enough arithmetic to make simple purchases, count change, check 
wages and understand a popular newspaper, ' 
The Cockcroft Report concluded: 0,, there Is hardly any piece of matbematics 
which everyone uses We Would include among the mathematical needs of 
adult life the ability to read numbers and to count, to tell the timet 
to pay for purchases end to give change, to weigh and to measure, to 
uncerstand straightfo. - rd timetables and simple graphs and charts. 
' 
Most children leave primary school at the age of 11 already knoeing enough 
mathematics to sazisfy the needs of everyday life. It is sometimes sad to 
see & pupil at the age aff 16 who appears to know less mathematics than be/ 
she knew at 11 and who approaches the subject with Increased trepidation. 
By trying to %each too much mathematics our secondary schools are 
shattering the mathematical confidence of a majority of children and 
accentuating the adult fear of things mathematical. 
While the actual abolition of secondary mathematics for some pupils might 
by an extreme step to take, there does seem to be a strong case for a 
severe diminution In the amount of time spent on th subject. Are there, 
not better things to do with pupils than spend hour after hour an work 
which is meaningless, abstract and divorced from real life? Should not 
the position of secondary mathematics as an automatic *fIv* period a week* 
subject be challenged? 
EXTRITT FROM THE COCKCROFT REPORT 
462 We also wish to draw attention to an extract from one of the 
submissions which has been made to us. 
Mathematics lessons In secondary schools are very often not 
about anything, You collect like terms, or learn the laws of 
-indices, with no perception of why anyone needs to do such 
things. There Is excessive preoccupation with a sequence of 
skills and quite inadequate opportunity to &*a the skills 
emerging from the solution of problems. As a consequence 
of this approach. school mathematiýs contains very little 
incidental Information. A French lesson might well contain 
incidental information about France 4 so on across the 
curriculum; but In mathematics the Incidental Information 
which one might expect (current exchange and Interest rates; 
general knowleare an climutes communications and geography, 
the rules and scoring systems of games; social statistics) 
Is rarely %beret because most teachers In no way say %hx$ &a 
part of their responsibility when teaching mathematics. 
We believe that this points out In a very succinct way the Dead 
%filch In by no means confined only to courseg for low*r-attalulue 
pupils - to relate the Content Of the mathematics course to 
pupils' experience of everyday life, 
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3. This session described some of the activities being carried out by a 
small team workin-- on a research project at CANIET (Centre for 
Advancement of Mathematical Education in Technology), Loughborough 
University of Technology, under the direction of Professor A. C. Bajpai. 
The team is investigating the 'value of an interrela ted approach to 
teaching school subjects. We wish to break down barriers between subject 
areas so that topics are not taught in isolation. We wish to arouse 
curiosity and interest amongst students and make lesson content both 
relevant and meaningful to students' current and projected experiences. 
An interrelated approach can be introduced in several ways. 
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4. Some Objectives. 
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, 5. The research team chose the topic of measurement to evaluate the 
approach. Training officers in the pharmaceutical industry were most 
helpful and constructive in devising tasks associated with their industry 
which could be used in schools. 
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6. Some ideas being evaluated at Durleigh Community College, Loughborough. 
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7. Ideas for the Hay Fever Survey. Staff and students involved were very 
grateful for the support of Mr. Ian Mason, Market Research Manager, 
Fisons Pharmaceuticals p. l. c.. 
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S. Packaging is a necessary process for most products and offers many 
challenges to students within schools. 
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9. Problems suitable for use iri tiathematics classes could include: 
(a) the design of a car park clearly showing spaces for cars and 
motor bikes: 
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(b) the design of a scoop. 
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10. There are many common objects which are appropriate for use in project 
work, e. g. the motor car. 
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Could material used within science/design areas be appropriate for 
the Mathematics classroom? e. g. rotary motion 
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11. Other simple scientific work could be incorporated into Mathematics 
lessons. 
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12. With an interrelated approach, many benefits to both teachers and 
students arise. 
h2cAetc and s4wýeah. 
060mmoni6atda ;A Wt41"A&u1ncm1wn 
\\a, 
Qa. 
;. 
I /'ie:. lt, 0, aaex dz"d 
j leom men in IAO(Ustl. 
ODirsetnomattwon 
_, o4 ideas. 
05606 
13. To be successful, good resources are essential. 
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14. 
jHr- 
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The success-of an interrelated approach will depend upon the 
enthusiasm and willingness of teachers and students to try out 
new ideas. 
11.00 - 12.45 The Mathematics Denartment 
This session encouraged dialogue between teachers and an exchanj; e of 
ideas about current practices within their schools. Two groups were 
formed and they presented comments as shown below. 
Group A 
1. There was, as expected, a variety of experiences within the group. 
One'frustration voiced was concerned with compulsory mixed ability 
teaching without adequate resources. 
2. The group felt that a variety of approaches should be used when 
teaching Mathematics, e. g. classwork could include individual work, 
group work, investigational work and practical work. It is important, 
however, that this should take place within u structured course. 
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3. Initiating new innovations into a particular department may prove to 
be difficult in that agreement/ c onc ens us between members of the aepartment 
is required in order to give new ideas any chance of being successful. 
GrouD B 
(a) Frustrations and Constraints 
1. Large teaching groups. 
2. Pressure on facilities, e. g. computers, special rooms. 
2. Obvious demands by students and parents for an exam/ qualif ic at ion. 
4. The inappropriateness of courses for the 16+ age range. 
5. The views of employers about the '01 Level/C. S. E. qualifications 
especially in respect oA- their levels of equivalence. 
(b) Present Interrelated Courses 
1. Foundation course at Gateway Sixth Form College: - this is aimed 
at lower ability students entering College at 16+. It is 
examined internally with a profile provided for each student. 
It is covered in modular form with packages available dealing with 
cars, house-buyiXig, etc. 
2. Integrated Maths. scheme at Robert Smyth School: this has an 
-individualised and thematic approach. Small groups of students, 
i. e. 12-16 in number, use material from the Kent Mathematics Project. 
Students are entered for a limited grade C. S. E. examination. 
3. General Studies course for all students at Gateway Sixth Form 
College: this has elements of Mathematics, Statisticsp Computing etc. 
4. Foundation course at Wyggeston Collegiate: about 50 students are 
involved in this course. The numeracy element is related to 
projects, either "real" themes or puzzles/ invest igat ions. 
For some 
- students, a City L. Guilds qualification will 
be obtained. 
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(c) Comments About Interrelated Courses 
1. There is a need for ENJOWENIT for both students and teachers in 
developing the approach. 
2. It is important that teachers do not attempt too much in terms of 
innovation, i. e. channel your energy into one problem or project 
and make a good job of it whilst other Ideas'lick over. ' 
3. Commercial Mathematics '0' Level as an integrated course has been 
found to be successful. 
4. A start to improving communication with other departments might be 
to talk to colleagues in these departments about them making/ 
providing materials for use in Mathematics projects, together with 
discussion about content of the projects. 
5. Some Mathematical activities are perhaps better started In other 
departments, e. g. enlargement in Design, wages and money in Social 
Studies. Perhaps duplication by departments is not always useful 
reinforcement. 
6. In an ideal situation we want to use equipment, e. g. laboratory 
and workshop facilities etc. - but in practice we talk about springs 
or wheels or other things without having these. A similar example 
is collecting data in Statistics, rather than using prepared examples. 
1.45 - 2.00 
This session' involved course participants in attempting to solve a practical 
problem originating from ideas based upon practices In the pharmaceutical 
industry. 
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ThE DESIGN AND WLkS'tTFA-, TME OF A TABLý-T COUNTING DEVICE 
You are asked to design and make a counting aid which will enable 
a person to quickly count 60,80,100 and 150 circular tablets. 
Provicled are (a) card; 
(b) scissors; 
(c) counters (as substitute for tablets); 
(d) rulers. 
Print on your aid easy instructions telling bow it should be used. 
(A) Did you discuss tolerances when measuring the diameter or thickness 
of the counters? 
(B) Did you consider a variety of shapes for your design?. 
(C) Wnat materials would be used and how would it be made it 
(1) only two were required by a company? 
(11) 1000 were required by a company? 
This proved to be a challenging exercise which provided both enjoyment 
and competition amongst the teachers. 
The session went on much longer 
than was anticipated. 
IZI. 1 
(d) 
Solutions included: 
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2.00 - 3.15 Developing a Topic f or Lea_rning 
This session did. not take place oNving to an extension of time on the 
previous session. Participants were 
to be offered a choice of taský 
as f ollows. 
TYPEA 
(WORK FCR USE IN HIGH SCSOOLS) 
DEVELOPING A TOPIC FCP LZARNINa 
Proauce a skeleton outline Incorporating: 
A. an interrelated approach where possible; 
b. real life applications. 
Your Submission should be geared to one year of an 12-24 High School 
(mixed ability). 
The Tneme or Centre of Interest to be studied is: 
OM OF THE FOLLOWING TOPICS - (a) Food 
(b) The Body 
(c) myself 
(d) Movement 
You should Indicate the organ1sation required regarding: 
Staff 
Resources/Facilltles 
Procedures 
Documentation 
Assessment 
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TYP98 
(WORK FC11 USE IN UPPER SMiOOLS - THEMATIC) 
DEVELOPING A TOPIC RTZ LEARNING 
Produce a skeleton outline incorporating 
a. an interrelated approach where possible; 
b. real life applications; 
for the theme of. 
ONE OF THE FOLLOWING TOPICS - (a) Surveying 
(b) Travel 
(c) Shelter 
(d) Packaging 
InClUded in your submission should be a brief statement regardiDg 
the age group that the work Is directed towards; 
the Intended level of study, a, &. '0* Level/good C. S, E, 
C. S. E. 
low ability C. S. E. 
Mon-Oxamination; 
(Ili) the organ2sation required regarding staff ,. 
resources/facilities 
procedures . 
documentation 
assessment. 
TYPEC 
(WORK FOR USE IN UPPER SCHOOLS - TOPIC BASED) 
DEVELDPING A TIDPIC FOP LEARNING 
Produce A skeleton outline incorporating 
Iý7, ý. a. an interrelated approach wnere posxIble; 
b. real life applications; 
for the topic of: 
ONE OF THE FOLLOWING 70PICS - (a) Lengths, Areas and VolLnes Associated 
with The Circle 
(b) Speed. Distance, Time, Acceleration 
(c) Proportion 
(d) Algebra (any aspects cf). 
Included In your suboission should be a brief statement regarding: 
(i) the age group that the work is directed towards, 
(11) the intended level of btudy, e. g. 'C' Level/good C. S. E. 
C. S. E. 
low ability C. S. E. 
nors-exminution: 
(ill) the orranisatiot. required rerArcin.; staff 
resources/facilities 
Procedures 
uocumentation 
asaesament. 
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3.30 - 4.15 A Case Study 
Chris Morley and Jeff Lee outlined how the staff at their school use an 
interrelated approach to their teaching. A "centre of interest" is chosen 
and all the specialist teachers work together to form links across the 
curriculum. Their philosophy is to adopt a skills based curriculum. 
In the first and second years students spend Wla of their school time with 
a "base" teacher. During this time students study Mathematics, English, 
Science and Humanities. In the other half of their time students go to 
specialist lessons such as Design, French, Expressive Arts, Games, etc. 
Double and triple rooms with teams of teachers are used which means that 
specialists are available in base time to give guidance, thus making their 
approach very flexible. 
Mathematics staff at the school feel that teaching Science and other subjects 
enriches them as teachers and enables them to clearly see what Mathematics 
is required in other areas. The students easily relate Mathematics to other 
areas and most seem to enjoy their Mathematics. 
The staff are conscious of the demands of 'their upper schools and ensure 
that the necessary content is covered in the centres of interest chosen. 
With this interrelated approach, teamwork and co-operation between staff is 
essential. In-service training sessions are needed together with regular 
planning meetings. Resource materials and teachers' notes for each centre 
of interest are prepared and thoroughly discussed before a topic is attempted. 
Details of the centres of interest currently being covered at Woodbrook Vale 
are shown as follows. 
WOODBROOr VALE HIGH '-CHOOL 
A PROPOSED LIST OF MATHE11ATICAL CONTENT AND SKILLS 
FIRST YEAR 
Centre of Interest 
MYCELF 
Content Process hnd Skills 
helations Measuring 
MW pp i ng a EstImating 
, tatIstic3 Cnecicing 
Types of average Tabuiating results Types of chart Collecting and interpreting 
ddl-a 
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SHAPE, PATTERN AND AIMLE Number patterns 
Co-ordinate3 
Angles 
Symmetry 
Nets 
Tessellations 
bearings 
Area of regular 
snapes 
Plotting line 
graphs 
Polygons 
FAMILIES Number ba3e3 
Fractions 
Number patterns 
Binary arithmetic 
Decimals 
Sets 
LOCAL ZTUDY Area of regular 
and irregular 
shapes 
Perimeter 
Scale drawing 
Fraction and 
proportion 
Using decimals 
and percentage 
24 hour clock 
timetables 
SECOM) YEAR 
Centre of interest Content 
MOVEICE NT Graphing relations 
Speed 
Distance 
Time 
Reflection 
Rotation 
Enlargement 
Flow diagrams 
Ratio 
COPM. NICATION AND Algebraic rules 
THE FZDIA 
FOOD 
EITVIPO? M. NT 
HCRO= A14D VILLAIMS 
OLYMPICn 
and expressions 
Formulae 
Directed number 
Interpreting and 
drawing graphs 
24 hour clock 
Usinp_ timetatles 
Percentage$ 
Fraction and 
ciecimals 
Ratio 
lurface Area 
Volume 
Metric Units 
Networks 
Bearings 
Statistics 
Area and Perimeter 
Lcale drawing 
l, ytharoras' 
Theorem 
Pascal's 
Irianrle 
hibonacci 
ýequence 
Topology 
L, veet. di--I. ar,, -, , 
Interacting with a 
computer 
Reading and understanding 
Written instructions 
Using instruments 
errectively 
Generating examples 
Using trial and error 
Lookirr ror rules and 
reasons 
Establishing and 
strengthening weaknesses 
and Misconceptions 
Using a calculator 
effectively 
Accepting responsibility 
for work 
Reading and understanding 
written instructions 
and examples 
Map reading 
Tabulating data 
Using instrument3 
accurately 
Interpreting complex 
data 
Process and skills 
Estimating 
Using instruments accurately 
Cenerating examples 
Compiling a report 
Relating a table of values 
to a graph 
Developing responsibility 
for work 
Reading and understanding 
written instructions 
Checking results 
Using trial and improvement 
Using a calculator effectively 
Estimating 
Mental arittimetic 
Accurate measurement 
Interpretine data 
Makine deductions 
Reaching conclusions 
Workine accurately 
Ucine inxtrumt-nts correctly 
Abstractine principles 
from concrett PaterialS 
Azc. uratt meazurement: 
Lztimatini: 
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THIRD YEAR 
Centre of Interest 
STRUCTIM ES 
Content 
Planes of symmetry 
3D sym: netry 
Application of 
Pythagoras' 
Tneorem 
Square roots 
Volumes of cuboid3 
and prisms 
Networks and 
matrices 
Polymedra 
Length area 
volume of 
similar objects 
Process and skills 
Measuring accurately 
Predicting 
Usin: calculator 11 
effectively 
Eztimating 
Interpreting 
Constructing 
TIFIRD YEAR POST OPTION 
PFOJECT BASED 
Probability and statistics 
TEXT BASED 
Trigonometry 
Sine 
Cosine Ratios 
Tangent 
Matrices 
Networks relations 
Transformations 
T 4ransforr.,. ations 
Peflection 
Rotation 
Enlargement 
S. -anslation 
Vector3 
Cravhs 
Use in statistics 
Relation to formulae 
Zolutien sets 
Solving equations 
Using formulae 
Graphing formulae 
Matrices and transformations 
Properties of'a circle 
Probability 
Matrices and Relations 
Statistics 
Solution sets 
Matrices and networks 
Surveying 
Using zine, cosine, 
tangent ratios 
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LEICESTERSHIRE COUNTY COUNCIL EDUCATION DEPARTMENT 
IN-SERVICE TRAINING DAY FOR PROSPECTIVE HEADS OF MATHEMATICS DEPARTMENTS 
Theme: 
Date: 
Venue: 
Mathematics Teaching In Relation To The Needs Of Young Trainees 
In Industry And Commerce 
Wednesday l9th June 1985 
Beaumanor Hall, Woodhouse Eaves (a. m. ) 
Corah PIZ, Burleys Way, Leicester (p. m. ) 
Programme: 9.15 - 10.45 Skills, skills ..... and more. skills? 
" 
A discussion about the skills needed and personal 
qualities required in young people during their 
early years of training. Also an opportunity to 
hear the opinions of a respected training officer 
on various aspects of the school curriculum. 
Introduction - Rod Bond*, Mathematics Curriculum 
Area, Burleigh Community College, 
Loughborough. 
Main Speaker - Peter Morley 
+, Senior Training 
Officer, Brush Electrical Machines 
Limited, Loughborough. 
10.45 - 11.05 Coffee 
11.05 - 12.30 "Teaching Mathematics In An Interrelated Way" - 
Rod Bond. 
Course participants will be'actively involved in 
generating ideas. 
12.30 -1.00 
1.35 
1.45 - 2.00 
2.00 - 2.45 
2.45 - 3.15 
3.15 - 4.00 
11 
4.00 - 4.30 
4.30 
Lunch 
Arrive at Corah PLC, Burleys Way, Leicester, 
for visit (please see the attached map). 
Introduction by Mrs. Rachel Creamer 
Training Executive. 
Small group work with trainees, operatives, 
supervisors, technicians, etc. 
Tea and syndicate discussion. 
Small group work with trainees, operatives, 
supervisors, technicians, etc. 
Plenary session with employers' panel dealing 
with questions. 
Depart 
A report on the day's discussions and conclusions will be sent to all those 
attending. 
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Rod Bond is a member of the Mathematics Curriculum Area at 
Burleigh Community College, Loughborough. He is currently on 
a one year secondment working on a research project at CAMET 
(Centre for the Advancement of Mathematical Education in 
Technology), Loughborough University of Technology, centred 
upon "Teaching In An Interrelated Way". 
Peter Morley is Senior Training Officer at Brush Electrical 
Machines Limited, Loughborough. His training centre for young 
trainees is modern and very much in tune with current technological 
developments in the engineering industry. For many years he has 
shown great'interest in developing links with schools believing 
that education'is a continuing process, the employer taking over 
at the point where the school teacher finishes. He has been a 
great, help to teachers in the past by both encouraging visits to 
his company and being prepared to speak about education in an 
open, constructive manner. 
Rachel Creamer is Training Executive at Corah PLC. She is 
responsible for the training and development of all employees 
ranging from young trainees to experienced managers. She is 
enthusiastic and supportive in matters relating to schools- 
industry liaison and believes that all teachers would benefit 
greatly from some work experience. 
Corah PLC was founded in 1815 and is today located in fifteen 
operational centres in England and one in Canada. It is a' 
progressive company which supplies quality underwear, outerwear 
(leisurewear and dresses), knitwear and socks to Marks and Spencer 
and other leading chain stores in this country. Corah's products 
are also exported to Scandinavia and Europe. I 
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POSSIBLE QUESTIONS ýVHICH COULD BE PUT TO TRAINING OFFICERS FROM INDUSTRY 
BY TEACHERS 
The questions below are only suggestions which might generate discussion and 
debate. The list is by no means exhaustive. 
1. What are your views about young school leavers generally? 
2. What are the skills/attitudes needed by young people in order to cope 
with training programmes? 
3. What are your views and constructive comments about numeracy and the 
mathematical ability of school leavers? 
4. What are your views about mathematics syllabus content and teaching 
meihods? 
Are selection tests involving mathematical skills fair? How are they 
devised? By whom? 
If you had the opportunity to change method and content of mathematics 
courses in schools, what would you suggest? 
7. How can training departments in industry/commerce help mathematics 
teachers in schools? How should teachers approach industry/commerce 
for help? 
How can scbool teachers help training officers in industry and coillmerce? 
Should training officers make more initiatives in contacting schools with 
a view to sharing ideas, resources and expertise? (For example (a) Could 
the expertise of mathematics teachers assist training officers in devising 
selection tests or remedial programmes if appropriate? (b) Could 
teachers and students help to develop computer software for use in 
training programmes within a company? etc. ) 
